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Our economic survival depends on the 
rapidly increasing application of science 
and technology in industry. Technical 
education therefore has become vitally 
important. Provision for it has greatly 
increased since pre-war days, but new and 

*still greater developments are urgently 
required. The end of the first? post-war 
decade makes this thorough survey of the 
facts, achievements and deficiencies, pre- 
sent and future trends of technical educa- 
tion, both timely and important. 

How many students are there in tech- 
nical education and what kind of schools 
do they come from? What should be the 
relationship between technical colleges 
and the secondary schools? What kinds of 
full-time day, part-time day and evening 
courses are provided, and what sort of 
qualifications can be gained? Can they 
provide another route to higher education 
for those “who fail the eleven-plus exam- 
ination" ? What training, schemes are pro- 
vided by industry and commerce, what 
opportunities for promotion do they 
afford? How do industry and the colleges 
work together, and could they co-operate 
more effectively ? 

What hope is there of County Colleges ? 
What is a “sandwich” course, and what is _ 
the difference between a National Diploma 
and a National Certificate; What is a 
City & Guilds Full Technological Certifi- 
cate? How do technical college courses 
lead to professional qualifications and 
status? What “wastage? is there in 
courses, and how can the selection and 
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РВЕЕАСЕ 


Юивїхв the last few decades we have lived in a world of 
increasingly rapid change, and, as if by some untoward appli- 
cation of Heisenberg's Uncertainty Principle, we have become 
incgeasingly uncertain of our position and the direction of 
future development, in the world at large and in the sphere 
of education. The ever-growing application of science and 
technology has been the main agent both of change and of the 
increasing rate of change; and this not simply in the material 
sense of providing new machinery of production, fertilisers, 
new materials and services to raise the standards of living, 
but more profoundly in a world-wide and rapid dissemination 
of knowledge and ideas, beliefs and values. These two 
aspects of development must be seen in technical education 
if it is to meet present and future needs; the one to secure a 
high competence in the relevant science and technology, pro- 
duction and distribution, design and management for each 
particular level of industry and commerce; and the second 
to provide an education worthy of humankind so that our 
students’ lives will gain in meaning and purpose, in joy and 
understanding. 

The inherent uncertainties in gauging so rapidly changing 
a situation might seem to absolve us from any attempt to 
determine our present position or the directions of change. 
On the contrary we should not add ignorance or unawareness 
to uncertainty; it is the modest hope of the authors of this 
book that it will do something to make known the present 
state and likely developments of technical education and to 
show how far (or how little) we have progressed towards these 
high ideals. Though technical education is but a small 
sector of the whole field of education, it nevertheless has a 
lasting significance in meeting the economic needs of the 
country through industry and commerce, and in the import- 
ance that work and education for work must always have in 
the individual lives of innumerable people. At the present 
time, however, it has a peculiar importance and it seemed 
desirable, especially in view of the extraordinary differences 
from pre-war days, to describe the scene as best we may, and 
hope to convey something of its significance. Undoubtedly 
some of the information will soon become dated, as those 
with new buildings recently opened or soon to be available 
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will feel most keenly. But history is apt to be dated, and 
otherwise would be distressingly amorphous: contemporary 
accounts are not without value, however humanly inaccurate 
they may be. 

Technical education is directly concerned with the vast 
human enterprises of industry, trade and commerce, and alto- 
gether some 1,200,000 students attended courses of all kinds, 
art, commerce, technical, ete., in technical institutions in 
1952-8. No one person can competently cover so large and 
richly diverse a field, especially in its technical aspects and, 
for this reason, Ї was happy to enlist the help of five fellow 
principals in dealing with certain specialist subjects in 
Chapters VIII to XII respectively. "These chapters, together 
with the sciences in Chapter XIII, cover most of the work of 
most of the colleges in greater technical detail than is possible 
in the rest of the book. Chapter XIII exemplifies the acute 
problem of diversity with its 27 different technologies and 
crafts, and necessarily attempts to give no more than a sum- 
mary account of each and to provide the sources of authorita- 
tive information for those especially interested. Discussions 
on policy as the determination of the direction and rate of 
change of development are as fascinating as they are impor- 
tant, but it is hoped they do not occupy a disproportionate 
place. Two prime conditions must never be forgotten in all 
the welter of current controversy—an insistence on high 
standards and a personal regard for our students. Though 
it is also hoped that these essentials are not lost sight of in the 
rest of the book, Chapter VII on Selection and Placement and 
Chapter XVII on Students’ Needs and Problems are intended 
to focus attention on matters of personal as well as general 
educational importance. 2 

Technical education is indeed fortunate in the extent and 
quality of its partnerships, which Chapter V (Partnerships in 
Technical Education), Chapter VI (Industry and Education) 
and Chapter XVI (Freedom and Governanee, Finance and 
Administration) are severally intended to convey. In the 
particular work.of writing this book we have been most for- 
tunate in enjoying a sense of partnership with many colleagues 
and friends in our colleges, the secretaries of many Professional 
Institutions, of the Examining Bodies and of the Regional 
Advisory Councils and many voluntary associations. The 
Ministry of Education has been most helpful in supplying 
information as also have been many engaged in industry, 
trade and commerce. We had hoped to make personal 
acknowledgement to all those who have so readily supplied 
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information to us but the list is so long that exigencies of 
space and publishing costs make this quite impossible. Wehope 
they will accept this sincere expression of our grateful thanks. 

Nevertheless, there are some acknowledgements which I 
wish to make more specifically. First I am very indebted to 
those who have kindly granted permission to use material 
as set out on pages xi-xii, which gives valuable point and 
ilustration to the text. Secondly I am most grateful to 
Mr, A. W. Gibson, O.B.E., and Dr. F. Briers, who have given 
so much personal time and assistance in the detailed prepara- 
tion of the book. They read most of the chapters (excepting 
VIII to XII) in first draft and I profited greatly from the 
criticisms and suggestions which they troubled to make despite 
the great pressure on their time and energies. Professor C. A. 
Mace read the final drafts of Chapter VII (Selection and 
Placement in Technical Education) and Chapter XVII 
(Students’ Needs and Problems) and I am very glad to 
acknowledge his help in this way, as indeed from many dis- 
cussions on technical education in which he is so interested. 
Mr. Noel Hill, F.R.I.B.A., very kindly checked Chapter XIX 
on Buildings and Equipment. Dr. A. Harvey has helped very 
much with souzces of information. Mr. W. P. Jennings, M.Sc., 
has willingly read and commented on the part of Chapter IIT 
relating to Secondary Technical Schools. The whole of the 
final draft has been read critically by Mrs. Venables, M.Sc., and 
at least other authors who are similarly placed will understand 
how superfluous and inadequate, not to say how*inappro- 
priate, would be a public expression of my thanks to her. My 
indebtedness to many authors will be self-evident from the 
references in the text, but I owe a personal debt to Mr. H. C. 
Dent through. his writings and his encouragement, and 
through stimulating diseussions with him from time to time 
over the last ten years or so. 

However, none of the foregoing is in any way responsible 
for any inadequacies or inaccuracies in this present volume; 
I hardly expect to escape either, nor yet to please everyone 
or even many on controversial matters. I can only hope 
that such defects do not mar the general presentation of the 
important and fast-growing work of technical education, and 
I shall be grateful to receive any suggestions for the improve- 
ment of any future edition. 

To the staff of the Royal Technical College, Salford, I am 
indebted for their support, for many interesting discussions, 
and for their care of students which is a continuing source of 
encouragement. In partieular I record my thanks to Mr. 
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J. F. Yates, Dr. E. G. Edwards, Mr. W. G. Darvell, Mr. В. 
Myers, Mr. G. B. Bennett, and other Heads of Departments for 
suggestions and comments relating to their own subjects. My 
sincere thanks are due to Mr. W. J. Hodgkiss, the Registrar, 
for his help in the onerous work of checking the proofs. I am 
very grateful to my secretary, Miss M. Ward, for all the extra 
work she has so readily undertaken in connection with this 
book. 

Finally, I express my thanks to the Governors of the Rayal 
Technical College, Salford, for their liberal interpretation of 
my conditions of appointment. They have enabled me to 
have the privilege of holding various offices and to enjoy 
many contacts and experiences, which have undoubtedly 
helped in undertaking this present work; 


P. F. R. VENABLES 
June, 1955 


NOTE TO THE SECOND IMPRESSION 


REMARKABLE changes, some foreseen and some almost past hoping 
for, have come about since this book was published in November, 
1955. First came the disclosures made by Sir Winston Churchill 
in his Woodford speech on 5th December, 1955, followed by the 
Prime Ministers speech at Bradford on 18th January, 1956 
($ Т; see footnote). Among a continuing spate of publications, the 
Report by Nicholas DeWitt on Soviet Professional Manpower has 
been outstanding in its impact.* Then the Government White Paper 
on Technical Education was published in February, 1956. This 
marked a new phase with definite proposals backed by a promised 
allocation of £80 millions for new buildings and £17 millions for 
equipment for technical colleges in England, Wales and Scotland 
on а five year plan ($$ 98, 152). 

Briefly the main proposals of the White Paper were as follows: 
the output of 9,500 students from advanced courses to be raised to 
about 15,000 per annum ($ 56); the number of part-time day 
students released from industry, namely, 855,000 in 1954-5, to be 
doubled (§ 85): a recent report of the National Advisory Council 
on sandwich courses, recommending them especially to professional 


Paragraph references in this Note are to the White Pa er on Technical 
Education Cmd. 9,703, H.M.S.O.; page references are to lile book. 


* Published by the National Science Foundation. Washington, D.C, 
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level ($ 59; pp. 86, 576), was fully endorsed; State Scholarships 
awarded on the General Certificate Examination (Advanced Level) 
would be tenable in such courses (§ 62; p. 527), while the number 
of Technieal State Scholarships would be increased (8 61); par- 
ticular attention must be given to the further education of girls 
($$ 87-92; pp. 466-7); many more teachers will be required, and the 
Government hoped that industry would be more ready to release 
yet more of its employees for part-time teaching during the day 
(8 101; p. 580). 

Jhe White Paper listed 24 colleges in receipt of 75% grant under 
Circular 255 (§ 68; p. 607), and stated that "The Government now 
wish to see the proportion of advanced work at these colleges 
vigorously increased, so that as many of them as possible may 
develop speedily into colleges and advanced technology’ (§ 69; 
author's italics). While the Government did not wish to see these 
colleges withdrawn from the local authorities, it stipulated опе: 
essential condition of effective consultation and inter-authority 
arrangements to meet students’ needs (§ 71). The White Paper 
contained general observations on the required academic in- 
dependence, governance and finance, staffing, equipment, accom- 
modation and amenities of the proposed colleges of advanced 
technology. 

In May, 1956, the National Council for Technological Awards 
(p. 578) issued, its Memorandum on the recognition of courses in 
Technical Colleges leading to the Diploma in Technology. Briefly 
the provisions include a first award of Diploma in Technology, 
denoted by Dip.Tech.(Eng.) for engineering, and Dip.Tech., only, 
for other technologies; two honours classes, first and second, and 
the latter to be the level of a second class honours degree of a British 
University; the award to be made only on a broadly devised 3-year 
full-time or 4-year sandwich course, both with related industrial 
experience; the requirements of staffing, equipment, accommoda- 
tion and amenities being very similar to those indicated in the 
White Paper. e 

The next major event was the publication on 12th June, 1956, 
of the proposals for salaries under the Burnham Technical Report 
to be applicable as from Ist October, 1956. In general, these make 
good the defects of the 1954 Report and reduce the inbalance 
between technical education and industry and other professions 
(p. 580). Furthermore, special provisions have been included 
relating to Designated Colleges of Advanced Technology, in the 
addition of a new senior post of Readership, and of а Grade VI 
Head of Department with a salary scale comparable to that of a 
University professor, and in freeing the Establishment of Posts 
from the application of Appendix VI of the 1954 Report. 

Close upon the Burnham proposals came the culminating events 
of the House of Commons debate on technical education on 21st 
June, 1956, and the simultaneous issue of Cireular 305 on the 
Organisation of Technical Colleges. А four tier system is envis- 
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aged, namely, Local Colleges, Area Colleges, Regional Colleges 

(all the foregoing substantially as at present though with some 
clarification and expansion) and, at the apex, the Colleges of 
Advanced Technology. In the debate, the Minister stated he pro- 
posed to designate the following as colleges of advanced technology 


College of Technology, Birmingham 
Bradford Technical College 
Cardiff College of Technology and Commerce 
Loughborough College of Technology 
Royal Technical College, Salford o 
London, Battersea Polytechnic 

"Chelsea Polytechnic 

Northampton Polytechnic. 


These eight were provisional as the Minister had still to satisfy 
himself that in so far as they did not already fulfil the necessary 
conditions (as laid down in Circular 305), they would be able to do 
So in the near future. Bristol College of Technology had been 
added to the list of Regional Colleges and would be considered for 
graduation to advanced status subsequently on certain conditions, 
including the full support of industry. After consultation be- 
tween the local authorities concerned and industry through the 
Northern Advisory Council, a college would be designated in 
the north east (comprising the Tyneside and Teeside areas). The 
phrase from the White Paper, emphasised above in italies, now 
comes to a probable firm total of ten out of some 25 Regional 
Colleges (p. 607). Though detailed criticisms remain, it does 
appear that at last, some eleven years after the Percy Committee 
Report (p. 468), the stage is set for a great advance in technical 
education at all levels. We now seem to have the basis and the 
promise of a system of higher technological education truly comple- 
mentary to that of the universities. The true assessment of this 
will, however, only be seen in relation to the University Grants 
Committee’s Report and proposals for the next quinquennium. 

Opportunity has been taken in this second impression to make 
certain minor corrections, and I naturally wish to thank those who 
have kindly helped in this respect. 


P. F. Б. VENABLES 
COLLEGE OF TECHNOLOGY, BIRMINGHAM 


25th June, 1956 
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CHAPTER I 
INTRODUCTION 


SiNcE the ending of the war in 1945-6, there has been a 
prolonged publie controversy over technical education which, 
though it may have shed more heat than light on its problems, 
has at least been a welcome sign that technical education can 
no longer be ignored. The controversy stems from conflicting 
causes, some external to technical education, while some have 
arisen internally from its great expansion during and since 
the war, and yet others are deep seated in the history of 
education in this country. 

Foremost among the external causes has been a growing 
publie awareness of the great changes, both in quality and 
range, which have taken place in technical education. During 
the War it became evident that technieal education was 
essential to survival, and the same has been seen to be true 
in the post-war period, though the issues are seemingly less 
urgent and certainly are more confused. They have naturally 
led to greater demands for finance and resources, partly to 
redress the admitted neglect of former times but also to meet 
the challenge of this post-war world in which scientific and 
technological advances are of a critical importance incon- 
ceivable in pre-war years. 

These demands could not have been made at a more difficult 
time due, on the one hand, to the extreme national impov- 
erishment arifing from the war and, on the other, to other 
competing demands arising from much the same causes as 
those which affected technical education itself. For example, 
it is one of the strangest ironies that modern war should put 
such a premium on education; an illiterate soldier is a liability, 
a technically competent one an indispensable asset. For 
purposes of morale, as well as of general organisation in a 
democracy at war, educational standards must not only be 
maintained but raised; by the same token the personal and 
public, the industrial and governmental needs of peacetime 
demand better education and facilities for it. Quite apart 
from the rising birthrate, the requirement of better schooling, 
in more schools and with more teachers would be inescapable. 
No one engaged in technical education could or would wish 
to deny that progress can be made only on a good foundation 
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of general education, but it is a painful fact that the necessity 
for providing for the schools has strictly limited the expansion 
of technical education and has certainly made the controversy 
more acute. 

The grave economie and physical consequences of the war 
have combined to prevent the means of their removal. It 
became necessary to train more builders, craftsmen and 
technicians than ever in fewer, or much less suitable, buildings 
than before and with only the remotest prospect of adequate 
means being provided. Again, the estimated need to double 
the number of trained scientists and to increase the propor- 
tion: of technologists strained actual and potential resources, 
not least in stafling, to the utmost. All combined to raise the 
most acute problems in technical education: the relative func- 
tions and responsibilities of the universities and the major 
technical colleges in training scientists and technologists and 
the allocation of appropriate resources; the growing regional 
organisation of technical education and the consequent 
differentiation of technical colleges as local colleges of further 
edueation, area colleges and major colleges of technology; the 
concentration of higher courses in fewer colleges and their 
possible encouragement with higher rates of grant and by 
special academic awards. Few educational controversies 
have been so prolonged or intense or have generated so much 
writing and reporting by all and sundry; yet, as will be seen, 
action has lagged far behind. Though infuriating to the 
intense enthusiast, nevertheless, this is understandable and 
may even be justifiable, for the issues are complex, the 
right path difficult to discern and to make progress fast in а 
wrong direction can hardly be wise. In all this, too, there 
has rightly been made a close study of technical education in 
other countries, notably the United States, especially by 
visiting groups of experts [1]. Nevertheless, even here à 
hastily borrowed remedy may well be worse than the neces- 
sarily deferred result of a prolonged analysis and consideration 
of our own problems. 

It is well to consider the causes of controversy in the con- 
temporary scene, if only to realise that they are for the most | 
part inescapable, but it would be unwise and unfair if we | 
allowed the heat too often generated to expand the contro- 
versy out of all proportion. Leading representatives of indus- 
try have paid tribute to the importance of technical education ' 
and given great attention to its problems. The professional 
institutions have shown a lively concern for its progressive 
development and standards and valid criticisms and valuable 
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suggestions have come from many quarters. Though the 
divisions go deep, much is now generally agreed, and the time 
is now ripe for a detailed account of technical education. 
Moreover, the changes in the number and size of institutions, 
in the number, diversity, range and quality of courses, have 
been so very great that an up-to-date record is urgently 
necessary. It is not solely or even primarily a question of 
size, and the consequent effect on internal college organisation 
is but one aspect of the changed expanded function of tech- 
nical education and its relation to further education as a 
whole, as compared with pre-war days [a] 

Any such account of technical education to-day must begin 
with the Education Act, 1944. When the Bill was draft it 
required in Section 39 under Further Education, that every 
local education authority should secure the provision of: 


‘(b) full-time and part-time education in technical, com- 
mercial and art subjects for persons over compulsory school 


age? 


No such reference to technical, commercial and art subjects 
or to technical education is to be found in the 1944 Act 
itself [3]. THe exclusion of such terms was due not least to 
the difficulty of their definition and the possible result that 
other courses or subjects may not come under grant Я 
tions, with its echoes of the Cockerton Judgment [4]. "It 
passes the wit of man so far as I know’, said T. H. Huxley, ‘to 
give à legal definition of technical education. If you expect 
to have an Act of Parliament with a definition which shall 

- include all that ought to be included, and exclude all that 
ought to be excluded, I think you will have to wait a very 
long time’ [48]. 

Previously, local education authorities had had the power 
to provide technical education as part of higher education, 
but had exercised this power in varying degrees. The 1944 
Act laid upon them for the first time a statutory duty in 
respect of Further Education, which includes technical 
education, in the following section: 


FURTHER EDUCATION 


4l. Subject as hereinafter provided, it shall be the duty of every 
local education authority to secure the provision for their area of 
adequate facilities for further education, that is to say: 

a. full-time and part-time education for persons over compul- 
sory school age; and | 
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facilities for further education otherwise than in accordance with 
schemes of further education or at County Colleges,’ 


The whole field of further education contains a great amount 
of voluntary activity and the work of bodies other than the 
local authorities and the Ministry of Education. The Act 


regional schemes for advanced courses, and co-operation with 
and support of many voluntary bodies, for example, the 
Workers’ Educational Association [5]. 

Further education is a very large field of activity of quite 


Ministry respectively) [44]. "This may readily be seen by 
perusing the fascinating and colourful publications of many 
L.E.As. such as the London County Council publication 


TABLE 1* A 
FURTHER EDUCATION 1952-3—Arr ESTABLISHMENTS 
Number of Students who Attended at 


Type of Student Any Time During the Educational Year 
р ——=—————& the Educational Year 


ENGLAND WALES SCOTLAND ‘Loran 
SCOTLAND | TOTAL 


Full-time Courses 55,000 2,182 10,861 67,548 
Part-time Day Courses 335,001 18,048 22,817 875,866 
Evening Courses 1,699,260 129,995 201,817 2,031,002 


Tora, 2,089,261 150,155 234,995 2,474,411 
Sa ee  ыДы reir 


When using statistics one should remember the aphorism 
that ‘a statistician is one who proceeds in a straight line graph 
from an unverifiable assumption to a foregone conclusion’, 
and interpret them with саге, Such a summary table probably 


~ * Session 1954-55 England: Full-time 60,629; Part-time Day 881,376; 
Evening 1,775,723. Wales: Full-time 2,520; Part-time Day 20,863; Evening 
125,740, 
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hides much more than it reveals but some observations 
may be made with firmness. 'Тһе reasons why students 
undertake further education are many and various, including 
the economie and also the satisfaction of personal ambitions 
and interests; but the figures are nevertheless a testimony to 
the work of the secondary schools in stimulating a desire for 
further education largely on a voluntary basis (a point which 
those engaged in Adult Education should not overlook). The 
development of secondary education, and the betterment of 
conditions in the schools, especially in reduced size of classes 
[7], will undoubtedly produce a still greater interest in further 
education. 

Reckoned in the relative numbers of students, further 
education seems to depend far too heavily upon evening 
attendance for there are some thirty-six evening students for 
six part-time day students and each full-time student. A 
comparison of the proportion of each age group in attendance 
would not be valid for the later age groups, for adults would 
not be expected to attend to anything like the same extent as 
younger students in daytime classes. Nevertheless, it is 
broadly true that too many attend evening classes who could 
and should attend daytime classes (p. 119), but it is encouraging 
to note the change from pre-war days, shown in Table 2 [8]. 

Such increases should not lead to complacency for reasons 
examined later (p. 198), especially when there has been a 
drop of 227,800 in evening classes due mainly to increased 
fees charged to students in non-vocational classes. The 
absolute figures are not very encouraging when we compare 
them with other countries, especially the United States [9]. 
There, for example, some 36% of the 18-year age group 15 In 
full-time edueation, 20% of the 19-year group, 12% for the ` 
20 years old, and even 9% of those aged 21 years. In Eng- 
land and Wales the figures for full-time are 7-5%, 6-5%, 5-5% 
and 5% respectively. While there is much variation between 
the States, and there is little part-time day work compared 
with England and Wales, yet the total educational comparison 
in the foregoing figures is thought provoking and is not easily 
discounted. 

Something of the diversity and range of work can be gauged 
from the Ministry’s 1958 Report, especially Tables 43 to 50, 
which show the classification of full-time and part-time day 
courses in relation to the intended or actual occupations, and 
of general subjects taken by them. Table 11 in Chapter IV 
(p. 117) shows the main subdivisions of the Ministry’s Table 
49 relating to evening classes. 
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TABLE 2 


INCREASE OF ExnotMENTS Since 1937-9 
FPorrarn Eoucarion 


(England and Wales) 
Number of Stadents 
1937-8 1953-3 Пора 
Full-time Courses 12,712 57,182 446 
Part-time Day Courses 40,402 153,040 TI. 
Evening Courses 1,114,508 1,820,185 1 


om 
Toran (Englend and Wales) 1,170,772 2,239,416 1-00" 


The ex ion since 1937-0 ix shown graphically in Diagram 1. 


res are for England and Wales only as comparable statistios for 
Scotland are not available, which is regrettable, for many interesting com- 
possible, 


The classification in Table 11, Chapter IV, is a broad one 
for it is virtually impossible to distinguish between further 
education which is of direct use to the individual as an 
economic unit or to the industry in which he is employed, 
and further education which could be classified as cultural or 
recreational. The Sections ‘B’ and ‘C’ are most — 
defined, but Section ‘A’ comprising ‘General Subjects’ 
nevertheless strongly vocational in purpose and even in con- 


Probably altogether about 70% or 80%, of the 100,000,000 
total number of „student hours in these classes might be 


as an employee [5a]. 1 
Though Table 11 deals only with evening classes, the 24 
group headings give a good picture of the general range of 
further and technical education. There are of course marked 
differences in work done between full-time day, part-time day 
and evening courses; for example, over 20 different langu: 


ә 


Pcie ыы Moots a Mai 


$ „—% 


$ruotwt Mewes Mis 


L " > 2 
Д 49 ET] 3347 9 
FULL-TIME COURSES PART-TIME DAY COURSES. 


DIAGRAM 1. DEVELOPMENT OF FURTHER EDUCATION 
from 1937-8 to 1952-83 inclusive, All establishments and Wales 
Source: Ministry of Education Reports for the years 1947 to 1953 (H.M.8.0.) 


talk of the work of technical colleges as ‘mere-narrow-technical- 
specialisation’ in contrast to the ‘broad-liberal-education’ (the 
phrases are always hyphenated in effect) of which certain 
institutions are so often claimed to be the sole repository. 


much increased by a perusal of the 359 subjects and 
headings which are listed under them, as may be seen 
the Ministry's Table 49, and similarly for Art in Table 50 
(both, 1958 Report). Another way of realising the pected 
diversity of further education is to observe the * 
juxtaposition of subjects in the alphabetical index of many а 


Keep Fit, Knitting, Lace Making, Landscape Painting, Latin, 
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Laundry Work, Law and Custom of the Constitution; or go 
again to alphabetical extremes—Upholstery, Vacuum Tech- 
nology, Valuations, Voice Production, Waiting, Watch and 
Clock Making, Weaving, Welding Structures, Welsh, Wig and 
Postiche Dressing, Woodcutting Machinist’s Work, Writer’s 
Craft, X-rays, Zoology [11]. Even the contrapuntal treat- 
ment, that subjects and courses range ‘from Greek Dancing to 
Greek Literature, from Home Carpentry to Astronomy, from 
Boxing to Metaphysics’ [12] fails valiantly to convey the great 
diversity and unexpectedness of technical education. A 


Against the general background of further education as a 
whole we now look more closely at technical education itself, 


of the field of technical education is a difficult one. This 
arises in part from the history of technical education, from 
the nature of subjects and activities undertaken and from the 
purposes and interests of the students, It might be simpler 
first to think primarily in terms of institutions. 

After the manner of defining intelligence as *that which 
intelligence tests test? we may define (for our present purposes 
only) technical education as the education carried on in tech- 
nical institutions. But this is to imply a uniformity which 
does not in fact exist. The work of technical institutions is 


institutes) and their heterogeneity and diversity are shown at 
first glance from their titles: 


TABLE 3 
TYPES or FURTHER EDUCATION ESTABLISHMENTS 
Number 

Polytechnics 12 Ф 
Technical Colleges 150 
Technical Institutes 90 
Colleges of Technology, Art and Commerce 20 
Colleges of Further Education 39 
Colleges and Schools of Commerce 24 
Colleges of Art 32 
Schools of Art and Crafts, ete. 185 
Miscellaneous 90 


592 
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The Miscellaneous group defies sub-classification, varying 
as it does from a National College to a Literary Institute, from 
a College of Building to another of Domestic and Catering 
Trades, and from Boot and Shoe Manufacture to Printing and 
Graphic Arts. 

There is no such thing as an average or typical ‘further 
education establishment’, or even—to choose a narrower 
field, a typical technical college. "Their names betray their 
varied origins as well as their functions as, for example, tech- 
nical institute, polytechnic, trades school, technical college, 
college of technology. The evolution of many an institution 
is recorded in such a succession of names as Industrial Road 
Evening School, Smogtown Technical School, Ashville Tech- 
nical Institute and Coalport Technical College, until finally 
the appellation ‘Technical’ is dropped in fully fledged Mill- 
borough College, a collegiate institution at least in name. 
Others became known as the Municipal College, the college 
which exists for the further education of the citizens of the 
borough, while 89 others, especially new post-war colleges, 
have reflected the 1944 Act in being styled as Colleges of 
Further Education. 

The greatly increased use of the description ‘college’ is the 
result partly of a need to be distinguished from the Secondary 
Technical School (p. 94), partly because of a natural desire 
for social prestige, but also because it does cover a widening 
function. From being initially perhaps little more than con- 
geries of classes many institutions have, over the years, and 
especially since the war despite lack of amenities, grown into 
real communities with a lively sense of corporate life [13, 14], 
and justify the name of college. In some cases the appella- 
tion may be more a mark of aspiration, while others do not 
adopt it for historical causes or quite justifiable reasons of 
Sentiment. Thus the major polytechnics are most unlikely to 
change their names, and perhaps much the same influences 
keep students referring, almost affectionately, to ‘the Tech.’ 
when they might respectfully refer to ‘the College’. (Inci- 
dentally, many an applicant for a Technical State Scholarship 
has had difficulty in recognising ‘the Tech.’ as an *Establish- 
ment for Further Education’.) 

Again, after the manner of defining a Publie School as one 
Whose Headmaster is a member of the Headmasters’ Confer- 
ence, technical education might be defined as the work of an 
institution whose Principal is a member of the Association of 

ncipals of Technical Institutions (A.P.T.I.) (p. 164). The 
main groups of institutions are shown in Table 4. 
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TABLE 4 


Institutions with the Principal in membership of 
the Association of the Principals of Technical Institutions 


Number 
Polytechnics 12 
Technical Colleges 129 
Technical Institutes 11 
Colleges of Technology, Art and Commerce 20 
Colleges of Commerce ‚ 12 
Colleges of Further Education 16 
Miscellaneous 81 % 
Toran 231 


Я 
The Principals’ Association sets certain standards as to 
quality and volume of work for admission to membership and 
a comparison of Tables 3 and 4 shows that, for comparable 
groups, the biggest reduction in members is with technical 
institutes (11 out of 90), colleges of further education (16 out 
of 89) and miscellaneous (81 out of 90). In both Tables 3 and 


4, the totals and the analyses are necessarily approximate, 


to a significant degree. 4 

The Association of Technical Institutions (А.Т.І.) is not a 
professional association and has Governor representatives in 
membership (p. 168). Its purpose is different and its mem: 
bership is 242 institutions, including the National Colleges. 
Practically all the institutions in A.P.T.I. are in A.T.I. also, 
and together they total 258 institutions. К 


(A.A.L). The situation is complicated (p. 166) and there 
are only 80 institutions in A.A.I. of which five are schools of 
art in technical colleges. To this nett 75 should be added 
another about 20 equivalent art institutions. If we regard, 
for our immediate study, the scope of technical education in 
England and Wales to be concerned with the work of those | 
institutions in membership of A.P.T.L, A.T.I. and A.A.S 
there аге about 855 institutions within our purview. Large | 
though this number is, it excludes 237 establishments of - 
further education, a very much larger number of evening 
institutes, those institutes with preparatory technical courses, - 
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secondary technical schools, day continuation schools and 
other precursors to the county colleges of the 1944 Act. 
Nevertheless, important though these means of providing 
technical education are to-day, they cannot here be given as 
full attention as could be desired. The great bulk of technical 
education is in fact carried on in those institutions in member- 
ship of A. T.L, A.P.T.I. and A.A.I. as shown by Table 5. 


E TABLE 5 
VonvuwE or WORK IN TECHNICAL, ART AND COMMERCE INSTITUTIONS 
T (England and Wales 1952-8) * 


NUMBER OF STUDENTS Srupent Hours 

% of 
Institution in Full- Part- National 
Membership of time time Day Evening Total Total 
A.T.I. and A.P.T.I. 38,674 248,493 517,046 805,113 102,406,225 69°05 
A.T.I. only 1,510 18,911 35,726 56,147 5,816,859 392 
A.A.I. 8,793 19,321 59,902 88,016 14,699,025 9:88 


TOTAL 48,977 286,725 613,574 949,276 122,922,109 82:85 


86-48 Воло 7741 78-65 82-85 — 


56,481 358,049 792,658 1,207,188 151,750,514 100 


There is a small group of institutions which warrant special 
consideration for they provide technical education in response 
to national needs, drawing students from all over the country. 
These are the National Colleges (Appendix, p. 608) avhich are 
not the responsibility of the local authority, but have their 
own corporate governing bodies. They are sustained financi- 
ally by a direct grant from the Ministry of Education and both 
industry and Local Authorities contribute financially in some 
cases. This group of institutions embraces important post- 
war developments in higher technology and their significance 
is discussed in Chapters XIII, XV and XVI. In addition to 
the foregoing, some works schools are direct grant establish- 
ments but these are local in character and function. 

Again, this definition of the field of technical education 
might appear to exclude two major sectors. ‘The first is that 
of the universities insofar as they are concerned with profes- 
Sional and technical training and with industry’s requirements 
in many ways. But of course the question of the relative 
functions and sphere of work of the universities, the major 
technical colleges and the national colleges is a problem of 
major importance. Here again is a problem of definition, of 
distinguishing between technical education and technological 
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education, and certainly if this could be achieved administra- 
tively as well as verbally things would be much simpler. 
Technological education is concerned with the training of 
applied scientists and designers studying for the professions 
and for management in industry and commerce. Unfortu- 
nately the term ‘technical education’ is applied to the work 
of technical institutions as a whole and is also restricted to 
particular types of courses for technicians and craftsmen and 
it is difficult to see how it could be otherwise. Confusion at 
once arises because some technical institutions provide both 
technical and technological education, and do so in widely 
differing proportions. 

British universities are a well-defined group of institutions, 
established by Royal Charter, and there are but twenty of 
them [15]. In England and Wales there are 15 universities 
and three university colleges, in Scotland four universities, in 
Wales one university (Appendix, рр. 605-6). John Citizen has 
a fairly clear idea of what a university is, and is largely un- 
troubled by the higher flights of philosophie criticism regard- 
ing its purpose and function. On the other hand there are 
those steeped in the philosophy of ‘the university’, who have 
followed its fascinating development, for example, from 
Newman’s Idea of a University and Rashdall’s Mediaeval 
Universities to Bruce Truscot’s Redbrick University; from 
Flexner's Universities and Ortega y Gasset’s The Mission of a 
University to Sir Walter Moberly’s The Crisis in The Univer- 
sity and The University of Utopia by Dr. R. M. Hutchins 
[16], not to mention the lively discussions in the pages of 
the Universities Quarterly [17]. But they all have a concep- 
tion of ‘the university’ with an acceptance sufficiently wide as 
to bear a sustained and profitable discussion of its aims and 
purposes. The notable contributions of the late Professor 
Allison Peers as ‘Bruce Truscot’ undoubtedly stem from this 
underlying acceptance, and the liveliness of his treatment of 
the problems of Redbrick University is due to the working out 
of that conception within the contemporary industrial 
civilisation. 

By contrast both technical education and technical colleges 
are heterogeneous to an extreme degree. Not only does this 
prevent easy description and classification but it makes the 
wide application of such a restricted definition as that given 
above misleading and inapplicable. Moreover the wish may 
well be father to the thought, and the identification of tech- 
nical education, as defined above, as the sole work of 
the technical colleges would require their abandonment of 
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some of the human problems arising in the management of 
industry and commerce and, by attention to good design, to 
generate some essential conditions of a pleasanter happier 
world. 

As has already been noted by H. C. Dent, the social history. 
of technical education is a fascinating field of study which has 
been too long neglected [19]. Some valuable outlines exist 
[20] but the time is surely ripe for a scholarly study by a com- 
petent historian. All that could be attempted here, not only 
for lack of space, would be yet another brief outline, and it 
could add nothing whatever to those accounts already cited. 
Yet the historical aspect cannot be ignored and the clue for а 
possible mode of treating it may lie in the surprising fact that 
no comprehensive study exists at all. In view of the economic 
importance and the general social significance of technical 
education, which is now widely admitted, the absence of a 
detached authoritative study surely reflects the long con- 
tinued low status and lack of prestige of technical education 
in this country. It would be poor apologetics and worse his- 
tory to indulge in special pleading for technical education 
along these lines, yet it is curious that it should be so in g 
commercial and industrial nation. It is ‘interesting to 
examine what must be the cumulative effect of many far- 
reaching causes; in these days of increased confidence in a 
brighter future for technical education it should be possible 
to discuss them without rancour. 

Technital education began in classes formed to meet the 
needs and aspirations of the under-privileged, the lower social 
classes, as witness the growth of the Mechanics Institutes 
from 1823 onwards, from the various classes and societies 
which preceded them [21]. Admirable as were the aims of 
their founders, the Institutes nevertheless contained the seeds 
of their own decay in that the workmen who attended them 
were so wanting in general education as to be unable to 
profit from the instruction offered, and so to feel that they 
were not wanted. Add to this the inappropriateness of 
teaching methods and the lack of competent teachers of 
relevant experience and background, and it is perhaps not 
surprising (in retrospect) that their own educational work 
declined rapidly from about 1848. But their wider educa- 
tional influence remained to ease the way for later develop- 
ments. 

When this later expansion took place it was of course once 
more with the same social classes, as witness, for example, 
the devoted work of Quintin Hogg from about 1871 onwards 
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in providing educational facilities for working lads between 16 
and 21. So throughout their existence the polytechnies and 
the technical institutions generally have had as an integral 
part of their work this remedial task of making good former 
educational deficiencies. With the expansion of the system 
of education, especially with the establishment of the elemen- 
tary schools in 1870 and the development of maintained 
secondary grammar schools since 1902, the proportion of this 
work has diminished. In recent years the major colleges 
have increasingly shed this work to area and local colleges, 
but it is unlikely to vanish from technical education as a 
whole while about 883% leave school at 15 years of age and 
these mostly from schools with classes still disgracefully large. 
Moreover, whatever form secondary education may take in 
the future and no matter how much research is done on 
selection methods, human nature being what it is, there will 
still be misfits and those who do not develop till later. In 
this way technical colleges have acted as a safety valve in 
the educational system and have prevented the frustration of 
very many people of real ability and will continue to do so 
[22, 23]. But it cannot be said that this invaluable work has 
added much ta their reputation: insofar as it has been realised 
to have been done it has often been used as an argument 
that their work is of a low standard incompatible with 
advanced technological education. 

Technical education has always been strongly rooted, too, 
in the occupational needs of those engaged in skilled trades 
such as building and engineering. Though these are vital to 
an industrial country they have rarely been held in high 
esteem in the community at large. The growth of technical 
education has-been paralleled by the rise of the various pro- 
fessions and the establishment of professional institutions and 
these have all influenced each other to their mutual advantage. 
Standards of excellence were early secured for the skilled 
trades (we need not go back as far as the mediaeval guilds) 
by the establishment, for example in 1880, of the City and 
Guilds of London Institute (р. 150), and that of the Regional 
Examining Unions (р. 146), e.g. of the Union of Lancashire 
and Cheshire Institutes in 1839. Nevertheless their excellent 
and progressive work has not been sufficient to offset the 
lower social status of such trades and classes. ‘This presents 
many technical colleges with a continuing problem because of 
the resulting strong pressure away from these courses into the 
professional courses and especially since the start of the 
National Certificate System in 1921 (Chapter V). Many 
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unsuitable students find their way into professional or profes- 
sional preliminary courses who would fare better in craft 
courses. The pressure comes from parents and employers 
and the student is so subject to their influence that he 
will face repeated failures rather than transfer to a trade 
course. This is an important matter requiring further dis- 
cussion, especially from the standpoint of selection methods 
(Chapter VII); here we simply note its importance as a social 
symptom inseparably linked with the status of technjcal 
education. 

Among the most important educational developments sihce 
1900, if not the pre-eminent one, has been the growth of the 
secondary grammar schools and the civic universities. Far 
from being unconnected their growth has been mutually 
stimulating; this has also been true, but with a different 
emphasis, of the grammar schools and the ancient universities 
from which so many of their teachers and those of the civie 
universities come. In this context too the influence of the 
publie schools is important since the offspring of the managers 
of industry and commerce have gone increasingly to them [24]. 
The thread of consequences of the derivation of teaching staff 
and of this mutual interaction is still strongly woven into the 
modern pattern of education. The devotion of the ancient 
universities to a classical tradition made them unreceptive, 
even hostile, to those seeking a scientific education. The 
battle for science was won in due time [21, 25] not least 
because ef the competition of the civic universities, whose 
rapid rise was largely due to their meeting this urgent need 
[26] but the resistance has shown itself again, at a second 
remove and perhaps on sounder grounds, in the recent con- 
troversy about introducing or increasing the „proportion of 
technological studies in the universities [27]. 

The interaction of the ancient universities (‘Oxbridge’) and 
the new civic universities (‘Redbrick’) can be left to ‘Bruce 
Truscot' and his successors [16], but we must pay attention 
to one aspect of the values based on a classical education 
disseminated by teachers from Oxbridge. It is unquestion- 
ably true that "This Platonie ideal has rendered imperishable 
service to European civilisation. It has encouraged art, it 
has fostered that spirit of disinterested curiosity which is the 
origin of science, it has maintained the dignity of mind in the 
face of material force, a dignity which claims freedom of 
thought'[28]. In view of the truth of that tribute nothing 
must be taken in what follows as minimising the importance 
of such an education, or as betraying an unawareness that the 
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acute modern problem is how to relate it to a scientific 
education, as witness Dr. Robert Birley's notable address 
Greek or Science—or Both? [29]. 

In his examination of ‘Greek Influences on English Life 
and Thought' Sir Ernest Barker is naturally concerned to 
trace influences which are of enduring significance, the subtle 
and often unacknowledged influences and values which under- 
lie our present civilisation. In making his analysis and in 
paying his rightful tribute to our Greek heritage, he speaks of 
the ‘ancient danger which has vexed the progress of human 
thoüght. ‘This is the danger of making thé Greek heritage 
the absolute canon of truth and taste, and of imposing it as a 
yoke on man’s living and growing mind’ [80]. Not for the 
first time did the followers of a philosophy require positive 
acceptance of its ideas in a rigid form and to a degree un- 
dreamt of by its founders—the followers of men of such 
dissimilar thought and period as Luther and Marx exemplify 
this. But if the positive requirements become so powerful, 
the unacknowledged unspoken influences were no less power- 
ful. Of these perhaps the most important was the attitude 
to work, especially manual work, which was not the lot of 
the freemen but the burden of the numerically much larger 
slave population. The indignity of work has remained, for 
though work may have had its better periods as in the 
mediaeval guilds, it has never become part of the traditional 
conception of a ‘gentleman’. In his essay on The Education 
of the English Gentleman in the Sixteenth Century, Sir Ernest 
Barker quotes Sir Thomas Smith in his De Republica 
Anglorum (published after his death, in 1583) as saying 
‘Whosoever studieth the laws of the realm, who studieth in 
the universities, who professeth liberal sciences and to be 
short, who can live idly and without manual labour and will 
bear the port charge and countenance of a gentleman, һе... 
shall be called a gentleman’ [31]. It is true that the con- 
ception of gentleman widened to include those who showed 
gentlemanly qualities to such an extent that a proper gentle- 
man need not necessarily be a gentleman born. But if the 
meaning has widened because these qualities were found 
outside the hereditary class, the reverse change of including 
among these qualities that of a high capacity for and com- 
petence in work did not follow at all, at least not until very 
recent times. There is the danger of making too much of 
this point, but it is taken only as showing the general attitude 
and outlook of the ruling classes of the times; and this not 
least because the rising commercial and industrial groups of 
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the industrial revolution began to emulate these established 
ruling classes. 

In showing concern about the far-reaching adverse effects 
on technical education of the influence of Oxbridge and *the 
education of a gentleman’ stemming from ancient Greek 
sources, we may note what A. N. Whitehead had to say in his 
address on Technical Education and Its Relation to Science 
and Literature [28]. Plato’s ‘type of culture is the peculiar 
inspiration of the liberal aristocrat . . . for certain people it 
is a very good education. It suits their type of mind and the 
circumstances amid which their life is passed. But more has 
been claimed for it than this. All education has been judged 
adequate or defective according to its approximation to this 
sole type.’ How true is that of so many facile judgements 


passed on technical education! The reader is referred to - 


Whitehead’s Address for the way he develops his theme that 
"There are three main methods which are required in a national 
system of education, namely, the literary curriculum, the 
scientific curriculum, the technical curriculum, but each of 
these currieula should include the other two', for no selection 
of quotations can do full justice to the importance of his 
message. Here we can but note his encouraging statements 
—‘The peculiar merit of a scientifie education should be that 
it bases thought upon first-hand observation; and the corres- 
ponding merit of a technical education is that it follows our 
deep natural instinct to translate thought into manual skill, 
and manual activity into thought’; and that ‘A technical 
education is not to be conceived as a maimed alternative to 


the perfect Platonic culture; namely as a defective training - 


unfortunately made necessary by cramped conditions of life.’ 

The secondary grammar schools are fully seized of the vital 
importance of their contribution to the universities and it 18 
rightly acclaimed as the chief glory of their achievement since 
1902. But they have, unwittingly rather than consciously, 
made another contribution in that technical education has 
greatly benefited from their work. This can readily be shown 
by an analysis of the examination successes of technical col- 
lege students (p. 224), but itis seldom acknowledged. Perhaps 
it is unawareness, perhaps it is that a natural concentration 
on the careers and successes of those former pupils in 4 
familiar academic milieu leads to a lack of interest in those 
who succeed in a diversity of unfamiliar occupations. But it 
is rare that the honours lists, whether on honours boards or 
announced at prize-givings, mention the achievements of 
former pupils in technical education—a London University 
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B.Sc. degree (external) perhaps, even an A.R.I.C., but what 
of the many professional qualifications and Higher National 
Certificates and Diplomas. Again, too much might be made 
of a single facet of this problem but the powerfulness of this 
cumulative social pressure which the schools exert against 
technical education ean hardly be exaggerated. To the 
classics have been added the sciences as liberal studies, pro- 
vided or because they exemplify the study of knowledge for 
its ewn sake. But it is necessary to go the next step and 
make technology acceptable and even attractive. The need 
for this re-orientation of attitude was stressed by Sir Charles 
Morris in an address to the Headmasters’ Conference. “The 
trouble is that a study of physies and chemistry does not 
encourage boys to go into industry. It tends to make them ' 
hang around laboratories all their lives. The need is to fire 
the imagination of boys at school with the exciting possibilities 
of work in the technological field’ [32]. 

The need is to encourage them to go into industry at various 
ages and for them and their parents to realise and accept 
willingly the necessity for an extended education either in 
the universities or the technical colleges. Both avenues 
should be stressed and the schools ought to hold the balance 
more evenly in this respect. In accepting this there need be 
no fears of arrogant or exclusive claims being made here for 
the technical colleges, and it is perhaps as well to make this 
plain early in this book; neither should any hidden sensitive- 
ness be sought or an inferiority complex be fashionably 
imputed to those who claim a complementary place and func- 
tion for the technical colleges. The relative importance and 
significance of the two modes of technological education are 
discussed in Chapter XV, but here our purpose 1$ to plead 
for a more urgent sense of the needs of industry and com- 
merceto-day. In view of this urgency, no mutually exclusive 
attitude makes sense at all and, as is our modest custom, 
perhaps an outside observer (though with a close knowledge 
of Britain's economy) may be quoted to point the way to an 
all-inclusive effort. In an address to the Union of Lancashire 
and Cheshire Institutes, Dr. Lincoln Gordon, Minister for 
Economie Affairs at the American Embassy, London, and 
Chief of the U.S. Foreign Operations Administration to U.K., 
made this very pertinent comment on current controversy, 
"There are, indeed, important differences about the form in- 
creased technological training facilities should take—whether 
through expansion of existing departments of the pisce 
development of existing technological colleges or establishmen 
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of one or several independent institutions along the lines 
of the Massachusetts Institute of Technology. I venture 
to suggest that if all these means were pushed to their furthest 
practical limits, the resulting expansion would still not surpass 
the ever-growing needs’ [38] (present writer’s italics). 

In the growth, maintenance and change of public opinion 
there are many irrational elements, as every astute politician 
knows full well. Many emotional reactions carry far beyond 
their first cause into unrelated fields, as every skilful adver- 
tiser knows; the beauty of the blonde is somehow felt to be a 
guarantee of the scientific accuracy of the manufacture of the 
product purveyed. Many a parent knows that for his child 
it is a case of dislike the teacher, hate the subject, quite apart 
from its intrinsic interest and importance. Technical educa- 
tion, as we know it, has grown up almost entirely since the 
industrial revolution which began in the late eighteenth cen- 
tury. Hindsight may be futile and it can be offensive but, 
proud though we may justifiably be of many magnificent 
achievements since then, we have to admit that our industrial 
civilisation has had shameful episodes and still retains many 
an ugly scar. The stigma of the worst aspects of industrial 
civilisation is thus apt to be attached to technical education 
which has suffered a surfeit of epithets from those ensconced 
in ivory towers. 

The alleged narrowness of technical training is, in part, the 
transfer of a rationalised feeling of revulsion against the indis- 
putable narrowness of the lives of workers for many decades 
in the mills and factories. Though working conditions in 
industry have greatly changed in this century for the better, 
despite the impact of mass production, the feeling persists. 
The professions have high ethical standards and at best 
a noble appeal to service; at worst industry and commerce 
have been or have been represented as soul destroying and 
money-grubbing, and as a ruthless striving for power for 
ignoble ends. This feeling of contrast persists, despite the 
greatly changed character of industry which increasingly 18 
coming to realise and fulfil its social purpose and function. 
*Unless our technological advances bring us nearer to the 
possibility of the good life for the many—which is the ultimate . 
meaning of democracy—they have served no significant 
purpose .. .’ [34]. And to Professor R. Peers’ assertion we 
may add another; that unless we can recruit to industry those 
capable of high ideals and a high regard for their fellow men, 
industry will achieve no significant purpose and all our lives will 
be the poorer. Great though the scientific and technological 
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problems of industry may be, they are not so important, 
nor in the long run so decisive, as the human problems. 
If this does not form the mainspring of the managerial 
revolution, all the organisational changes involved, no matter 
how far-reaching, will be to no purpose. Far from alienating 
their sympathies the schools must encourage a fair proportion 
of their pupils and not only the least able, to go into industry 
by one of the several routes, and all with a zest for adventure 
ande responsibility. Industry now welcomes all levels of 
ability, and many firms are prepared to select recruits for an 
appropriate range of jobs (Chapters VI, VII). 

From time to time, at official openings of new technical col- 
lege buildings one has to endure reference to the fact that 
technical education was greatly stimulated by the grant of 
‘whiskey money’ in the nineties. It may be that technical 
education began in a good spirit but the proof may well be 
seen in its erratie progress since then—certainly as far as the 
provision of buildings and equipment are concerned (Chapter 
XVIII). To-day, perhaps because of the centenary celebra- 
tions of the great Exhibition of 1851 in the form of the Festival 
of Britain, we are more than usually aware of the importance 
` of that and the*later 1862 Exhibition to technical education. 
Professor Lyon Playfair assisted in organising the earlier 
exhibitions and was impressed with the great progress made 
between these two dates by some continental countries, notably 
France, Prussia, Austria, Belgium and Switzerland. He attri- 
buted this to the good systems of industrial educatiorf in these 
countries for employees and managers to which he had drawn 
attention in 1853 in a pamphlet Industrial Education on the 
Continent. The warnings were thus given early enough but 
progress was very slow and erratic, desperately so in retrospect 
because of the severity of economic competition which was to 
follow, and this despite the establishment of the Department 
of Science and Art under the Board of Trade in 1858. The 
Education Department was constituted in 1857 and took over 
the control of the Science and Art Department from the Board 
of Trade. 

An early result was a system of grants begun in 1859 for 
science and art classes in the whole country on the basis of 
payment by results in the Annual Examinations held by the 
Department. From nine schools and 500 students in 1860 
the numbers rose to some 1,455 schools and 57,000 students 
in 1880. But the numbers and the nature of these entirely 
evening classes led to the assistance and establishment of 
‘organised science schools’ from 1872 onwards which, from 
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being based initially on the subjects in the Directory of the 
Science and Art Department, evolved subsequently into the 
more broadly based Junior Technical Schools. Parallel with 
their establishment there was the beginning and growth of 
senior full-time colleges and schools, and, for example, of the 
City and Guilds of London Institute in 1880 and the endow- 
ment of £59,500 for the advancement of technical education 
in the Metropolis under the City Parochial Charities Act 
(1883). This led to the establishment or refoundation of the 
London Polytechnies—Regent Street, the Borough, Battersea, 
the South Westérn (Chelsea), the Northern and Northampton 
Polytechnics; of Birkbeck College, the City of London College, 
the Goldsmiths’ Institute and the People’s Palace. 

Finally in this period of development came the incongruous 
windfall already mentioned, of nearly three quarters of a 
million pounds of ‘Whiskey Money’! [85]. This was intended 
for the compensation of publicans under the Local Taxation 
(Customs and Excise) Act of 1890, but was devoted to the 
promotion of technical education ‘by one of those illogical 
twists of the late Victorian conscience which sometimes set on 
foot such remarkable social movements’ [86]. Thus the 
County and County Borough Councils were tokl—as a member 
of the House remarked—‘to distil wisdom out of whiskey, 
genius out of gin and capacity for business out of beer’. 
Under this stimulus а rapid development of technical educa- 
tion resulted and institutions were established at the following 
places: Bath, Birkenhead, Birmingham, Blackburn, Bolton, 
Bradford, Brighton, Bristol, Burnley, Bury, Cardiff, Derby, 
Dewsbury, Glasgow, Halifax, Huddersfield, Keighley, Leeds, 
Lincoln, Liverpool, Norwood, London School of Printing, 
Wandsworth, Manchester, Portsmouth, Preston, Rochdale, 
St. Helens, Salford, Southampton, Swindon, West Bromwich, 
West Ham, Westminster and Wolverhampton [37]. From 
such beginnings many have grown to major institutions of 
range and scope of work far beyond the imaginings of those 
early days, but their encouragement has been intermittent and 
unpredictable. Not for nothing does С. A. N. Lowndes com- 
ment at length on the fact that the glow of promise for tech- 
nical education faded out after the turn of the century so that, 
for example, the number of first class technical schools built 
between 1902 and 1918 was scarcely more than ten [38]. The 
1914-18 war produced another fitful spurt, but the impulse 
to establish part-time day education under the Fisher Act 
petered out except at Rugby [39]. : 

The ardent advocacy of the cause of technical education 


INTRODUCTION 28 


over several years by Lord Eustace Percy brightened the 
hopes and raised the expectations of those engaged in this 
arduous work [40]. In 1929 even he felt that ‘there were 
signs that during the next ten years there would be a national 
development in technical education as broad and far-reaching 
as that seen during the last twenty years in secondary educa- 
tion' [41]. The world economic blizzard of 1929-31 blighted 
all such hopes and it was not until the late thirties that 
development in technical education was begun again. 

A, list of new institutions established between the wars | 
would not be a real index of progress, partly because of the 
limited possibility of entirely new institutions at this stage of 
development, though the industrial scene ad been rapidly 
changing, especially in the development of new areas, and in 
modern technologies. Thus it was possible to plan de novo 
and establish new institutions as for example at Dagenham 
and Walthamstow in 1936-8 (Chapter П). But most of the 
progress consisted in the adaptation and improvement of old 
buildings and, more exceptionally, in transference to new or 
largely new buildings. The general picture was rather one of 
plans not of practical progress, and of the government scheme 
of capital expetiditure of £12,000,000 agreed by 1989, rather 
less than £2,000,000 was expended. Fortunate indeed are the 
institutions whose Authorities were far-seeing enough to 
build at that time. 

In the ensuing years the technical colleges had perforce to 
carry a vastly increased load of work in all too often inade- 
quate premises and under exacting conditions [42]. Now 
once again there is hope and expectation in another large 
building programme despite the straitened times in which we 
live. But unt# the major deficiencies have been made good 
technical education will lack its proper esteem in the eyes of 
the public. Outmoded, ugly and inefficient buildings still 
have to be used and the parlous practice of “Make Do and 
Mend’, in adapting old and often discarded buildings, must 
still be pursued. Many of our students are still confronted 
with much older and less attractive buildings than they are 
accustomed to in their daily work in industry. Nor does this 
apply only to the technical or production side but to the social 
amenities also, and much leeway must be made up if the 
colleges are to command an equal respect. It would be 
foolish, not to say impossible for the colleges to attempt to 
compete with industry in quantity of provision, but they 
should rather lead than lag behind in the quality of their 
buildings and general amenities. Unattractive surroundings 
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do not enhance the appeal and reputation of the work done, 
as Redbrick knows well enough compared with Oxbridge. 
After the quality of its teachers, there is no single quality 
more caleulated to raise and maintain the reputation of an 
institution than the grace and adequacy of its buildings and 
surroundings. Being most evident it is perhaps the most 
emphatic of all in the short term. 

In sum, therefore, it is arguable that many factors have 
conspired to prevent that proper esteem of technical educa- 
tion which might reasonably be expected in an industrial and 
commercial nation. In tracing these out, it may be true that 
we have been indulging in ‘the luxury of proving what we 
already know to be true’ or, as is sometimes maliciously sug- 
gested of certain psychological investigations, we have been 
engaging ‘in the systematic rediscovery of the obvious’. It is 
not that its reputation is uniformly low, for on the contrary, 
some parts of technical education have a very high reputation, 
but it is rather that it is more unequal and its importance less 
acknowledged than it should be. The technical colleges 
responded magnificently to the urgent demands of World War 
II, and this has been one cause of the renewed interest in 
technical and technological education sinée then. After 
being done for so long, their work began at last to be seen to 
be done. Now it is mostly a question of encouraging it to be 
done, a vital question of ends and means with which we shall 
be closely concerned in this book. While many of our present 
problems and opportunities also perplexed and haunted our 
colleagues in pre-war days, it is fair to point out that the 
scale and pace of developments are now of a quite different 
order. Table 2 (p. 6) shows that the overall expansion since 
pre-war days is twofold, but this does not'emphasise the 
changing character of the work, the fundamental change 
from evening to daytime work, which is clearly seen in the 
fourfold increase in full-time courses and over sevenfold in 
part-time day courses; nor does it convey the greatly increased 
quality of the work. 

Important, interesting and instructive though a historical 
account of technical education would be, our concern here 
must primarily be to take technical education as it is (as 
Bernard Shaw remarked to the lady who said she accepted the 
Life Force—'You'd better’). Our justification is that the 
post-war change has actually been so great and the potenti- 
ality of technical education so enhanced by the Education 
Act, 1944, that we are in fact living in a quite different era. 
Not that we can or shall ever be able to escape history when 
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our institutions are its embodiment and moreover when, as 
Sir Winston Churchill has observed, *Men make institutions; 
institutions mould men.’ Our task is therefore to give as full 
an account as possible of the present scope and range of 
technical education and its institutions, their problems and 
opportunities and the trends of poliey and, more important 
still, the students, industries and occupations which technical 
education exists to serve, and the teaching and other staffs 
wha work to that end. 

'To convey all this, a blend of the general considerations 
with particular studies has been attempted. Inseparably 
linked as technical education is with the industrial and com- 
mercial world, it cannot remain unaffected. by their scientific 
and technological changes, their economic and social problems. 
Therefore no static point or period can possibly be found at 
which to write a wholly valid account of technical education 
in so rapidly changing a world. АП that can be attempted 
are the firmer outlines of a specification of the first order of 
accuracy, in the hope that even these will not be blurred too 
soon by the rapid passage of events. Whatever the difficul- 
ties and the consequent shortcomings, one thing is certain; 
at no period of the history of technical education have the 
problems been so pressing, the policies so intriguing and the 
future so encouraging as at the present time. 
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CHAPTER II 


CHARACTER AND RANGE OF INSTITUTIONS 


THE art, commercial and technical institutions, the colleges 
of further education and the national colleges whose work 
altogether is our main concern have grown up mostly in 
response to local needs, then increasingly to regional require- 
ments and latterly, since the war, to meet national necessities. 
Relatively few, hardly one per cent., have been planned de 
novo with no antecedent classes or organised technical school 
to be transferred to new buildings. One of the best-known 
examples of this kind in pre-war days was the establishment 
of the South-East Essex Technical College and School of Art 
by the Essex County Council in Dagenham. The writer had 
the fascinating experience of participating in the growth of a 
college from nothing in September, 1936, to a roll of some 
5,000 individual students three years later. It was stimulat- 
ing to see how the planning for the needs of a large mixed and 
mainly new industrial urban region did in fact work out, and 
later to make comparisons with the sister institution, the. 
South-West Essex Technical College and School of Art at 
Walthamstow, opened in 1938. This was another of four 
major colleges planned by Mr. (now Sir) John Sargent, and 
to it was transferred and combined the long-established Wal- 
thamstow Technical College and the Leyton Technical Insti- 
tute, the Leyton School of Art and the Walthamstow Com- 
mercial School for Girls. Both these new and thoroughly 
viable colleges not only met the hopes centred upon them but, 
as has often happened in a way to confound the planners, 
their very existence in excellent buildings on fine sites stimu- 
lated a further demand beyond all expectation. A. post-war 
example of a completely planned new college (as distinct 
from simply new buildings) is Hatfield Technical College, and 
its development will be followed with special interest—if only 
because everyone likes to keep an eye on the planner. ; 
Most institutions, however, have grown over the years in 
response to the expressed and anticipated needs of the local 
industries and community generally. At a varying rate, the 
result of many factors, the institution has grown until, imper- 
ceptibly perhaps or with dramatic suddenness, it has found 
itself overcrowded. Then has come the struggle, sometimes 
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bitter and almost always unduly prolonged, towards new 
premises. Seldom indeed have the new buildings proved 
adequate in size or scope of provision, and as with the Essex 
colleges there has been the added stimulation of improved 
conditions. Very soon—all too soon judged by the rate- 
payers' lament—a new addition or extension is needed and 
planned and finally built, often with inherent disadvantages 
which need not have been had the original vision been ample 
enough and courageously supported. The growth in size and 
prestige of the institutions was accompanied by the increasing 
radius of their datchment area, overleaping municipal and 
county boundaries with all sorts of administrative problems 
in train, including that of providing further extensions 
adequate in all senses for advanced work. But the increasing 
catchment area also made possible courses for which there was 
insufficient demand locally and this too affected the character 
and buildings of the major institutions. У : 

As with all living social organisms there is continual inter- 
action between the institutions and their environment. For 
this reason it may be argued that growth by stages is normal, 
that future interactions can hardly be foreseen or not at all, 
and that only when there has been a great neglect in provision, 
or there is an entirely novel situation (as in a newly created 
modern town) ean a college be planned completely. Never- 
theless, there are factors of general application and signifi- 
cance which have operated and continue to influence the work 
and growth of technical institutions. Indeed these ought to 
be clearly apprehended in the planning and creation of a new 
college (p. 554). З 

At the risk of а misleading oversimplification we may 
classify these factors as follows—i. the geological and geogra- 
phical; ii. the population; and iii. the social factors. The 
briefest examination shows the far reaching effect of 1. upon 
ii. and even upon iii., the effect also of ii. upon iii. and each, 
individually and collectively, upon the growth and character 
of institutions. у 

First and foremost are the geological and geographical 
factors, because they largely determine the siting of institu- 
tions through the industries, commerce and occupations upon 
which their educational work so largely depends. The inter- 
play of such factors is always complex though one factor may 
dominate in giving the institution the initial impetus to make 
a start; to establish its most important department, or, yet 
again, to determine the general character of the institution as 
a heavily technological one. On the other hand, a college of 
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further education may more readily appear in the absence of 
any dominant industry. 

In coastal areas there are two main types—institutions in 
ports and seaside resorts. Most characteristic are the depart- 
ments and courses to deal with seagoing traffic (p. 412), as in 
the Department of Navigation at the Cardiff College of 
Technology, of Marine Engineering at Liverpool College of 
Technology, and of Naval Architecture at Sunderland Tech- 
nical College (p. 59). The South Shields Marine and Technical 
College, with its main departments of Navigation and Marine 
Engineering and an ancillary Department of*Electrical Engin- 
eering and another one of Mathematics and Physies, is a clear 
example of a single dominant factor. The King Edward VII 
Nautical School, London, may also be cited. In the ports 
are also to be found wide-ranging courses in business, com- 
merce, economies, banking and languages, and such specialist 
subjects as port organisation and finanee, shipping, ship- 
building and exporting and forwarding. Despite their 
geographical separation there is close similarity between the 
courses, for example, at the Liverpool College of Commerce, 
the Scottish College of Commerce and the City of London 
College. These differ somewhat though not fundamentally 
so from the work of a college situated inland at the centre 
of a vast industrial conurbation which trades with the far 
corners of the earth. Leeds College of Commerce is an ex- 
ample, and Manchester College of Commerce serves such a 
region focussed on an inland port. M 

Courses in hotel-keeping and catering must surely be indis- 
pensable to seaside resorts but it is only since the war that 
these have been generally accepted as a practical necessity and 
especially because of the work of the Hotel and Catering 
Institute. The pioneer Hotel School of the Westminster 
Technical Institute was established as long ago as 1910 to 
meet the needs of the hotel and restaurant industry of the 
metropolis, which is at once a port, a great centre of trade 
and commerce and a unique holiday centre. The depart- 
ments of Food Technology and of Hotel and Catering at Black- 
pool Technical College and the Department of Catering at 
Brighton Technical College are two well-known post-war 
developments. Such departments are no less important 
in the large ports and centres of industry and commerce, 
which require both hotel accommodation and large in- 
dustrial and office canteens. Examples are the develop- 
ments at the Leeds College of Technology, the Scottish 
College of Commerce, the Manchester Domestic and Trades 
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College and Cardiff College of Technology and Commerce, 

Of all natural resources in this country, coal has been of 
outstanding importance since the beginning of the industrial 
revolution; in fact, its utilisation was one of the mainsprings 
of that profound change in Britain's economy and social 
structure. It is not surprising therefore to find ‘Mining’ incor- 
porated in the names of technical institutions in the coal- 
fields, as at Wigan, Cannock Chase, Coalville, Barnsley, 
Dinnington, Castleford, Hemsworth, Ashington, Abersychan. 
Nuneaton is a recent example of a changing name with widen- 
ing function, from the ‘County Mining and Technical School’ 
to the ‘Technical College and School of Art’. The dominant 
mining interest has become an integral department of the 
college and there are such mining departments (of varying 
size and importance in relation to local needs) at Burnley, 
Canterbury, Chesterfield, Crumlin, Doncaster, Edinburgh 
(Heriot-Watt), Mansfield, Mexborough, Stoke (N. Staffs Col- 
lege), Nottingham, Oakengates, St. Helens, Rotherham, Sun- 
derland, Swansea, Treforest, Wakefield and Wrexham. Many 
colleges received grants from the Miners’ Welfare Fund, which 
was produced by a levy of a penny per ton on the output of 
every coal mine as laid down in Section 20 of thé Mining Indus- 
try Act of 1920. This fund was devoted to the social welfare 
and education of the mining community, and it gave a strong 
stimulus to advanced mining courses. 

Another closely related development due to natural 
resources’ is the iron and steel industry, with consequent 
courses in iron and steel manufacture with associated courses 
and departments in metallurgy and engineering, as at Rother- 
ham Technical College, Sheffield College of Technology and 
the Constantine Technical College, Middlesbrough. The 
ceramies department in the North Staffordshire Technical Col- 
lege at Stoke similarly serves the regional needs of the pot- 
teries. Yet another specific example was the development 
between the wars by Imperial Chemical Industries of large 
works at Billingham-on-Tees, with the anhydrite deposits and 
the availability of brine. This development stimulated the 
establishment of the Constantine Technical College, Middles- 
brough, and the subsequent expansion of its science courses. 
It will be interesting to see what further effects will follow 
from the present I.C.I. development along the Tees at 
Wilton, and the possible future exploitation of the very large 
potassium salt deposits near Whitby. 

Groups of factors have led to the creation and firm estab- 
lishment of industries in definite localities, as has been noted 
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in the case of the iron and steel industry. Similarly the con- 


junction of ample motive power with a humid atmosphere led 
to the rapid development of the cotton industry and then to 
textile departments and courses in many Lancashire colleges, 


as at Bolton, Burnley, Blackburn, Manchester, Nelson, Pres- 
ton, Rochdale and Salford. Over the Pennines the local raw 
material had long ago been the basis of the wool textile indus- 
try which, with the coming of the industrial revolution and 
mass production led to departments and courses of wool tech- 
nology, for example at Bradford, Dewsbury, Halifax, Hud- 
dersfield and Keighley. The clothing trade of Leeds and 
district and the related Department of Clothing Technology 
at the Leeds College of Technology are clearly derivative from 
the basic woollen industries. The textiles department of the 
Dundee Technical College is another example of a particular 
specialisation within a whole technology, inasmuch as it is 
concerned with the spinning, weaving and subsequent pro- 
cessing of jute and flax. The growing impact of modern 
science since World War I is shown not only in the changing 
character of the foregoing textile courses, but even more in 
the increasing instruction about such man-made fibres as 
rayon, nylon, térylene and so on. High specialisation on the 
new fibres required for the hosiery trade is found in the 
textile departments at the Leicester College of Technology 
and the Nottingham and District Technical College and, for 
rayon particularly at Derby Technical College. А 

Boot and shoe manufacture derived initially from the pro- 
duets of the shires and livestock farming, and there are such 
departments at Leicester, Northampton and Norwich. The 
industry has two main aspects, namely the preparation and 
processing of leather and its manufacture into leather goods, 
including boots and shoes. The National Leathersellers’ Col- 
lege is concerned with the science and technology of produced 
finished leather from raw hides and skins which in the United 
Kingdom alone approaches £100 million per annum 1n value. 
The College is situated in London, S.E.1, and thus centrally in 
relation to markets, commerce and transport. The Cord- 
wainers Technical College, London, E.8, is wholly concerned 
with the use of leather in the boot and shoe, leather goods and . 
cognate trades, and is an example of a monotechnic. 

'Two points should not be lost sight of in relation to the 
technologies dealt with in the foregoing paragraphs. The 
first is that the advantage of an early start, especially when 
coupled with the introduction of machines and mass produc- 
tion, led to world trade-far transcending the local supply of 
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raw materials and needs upon which the industry was founded. 
This has had its repercussions in increasing the size and 
importance of the departments concerned and also to a grow- 
ing recruitment of overseas students. The boot and shoe 
manufacturing industry and the iron and steel industry are 
good examples, but in the main recruitment to the textile 
departments associated with the cotton industry is deplor- 
ably unbalanced. We need not be accused of xenophobia 
and an irrational desire for economic autarchy when one 
points out the lamentable lack of trained people in the textile 
industry as against the need [1], compared with the fact that, 
for example in Lancashire, some two-thirds of the students 
in fulltime diploma courses come from abroad. The second 
point to note is that the development of such specialised 
departments has in all cases required ancillary courses and 
has led to the formation of separate departments; thus mining 
has required engineering, engineering has required mathema- 
tics and science, and the last may subsequently result in 
separate departments of chemistry and physics. On the arts 
side design has been greatly stimulated by the needs, for 
example, of the textile and printing industries as at Leicester 
Regional College of Art. 1 / 
Mention has been made of the impact of modern science on 
the textile industries, but the effects have been much wider 
than that. Indeed, both the character and distribution of 
industry have greatly changed in consequence. ‘The first con- 
sequence has been to free industry from a particular location, 
determined by one particular factor or natural resources such 
as water and coal, which the distribution of electric power has 
recently made possible in the siting of light industries. Fac- 
tories could thus be nearer to ports and markets rather than 
to sources of supply and power and this was a major factor 


in the drift of industry from the north and especially into the 


industrial belt around London. The same considerations have 
made both possible and desirable the creation of large manu- 
facturing and trading estates such as Trafford Park, Man- 
chester, and the Slough Industries and Trading Estate. 

'The same increased flexibility has made it possible to 
re-invigorate ‘depressed areas’ afflicted with the problems of 
declining industries. For example we may note the Welsh 
Trading Estates which began in 1936 as a result of the Special 
Areas (Development and Improvement) Act of 1934. These 
have had repercussions on the work of technical colleges 1n 
intricate and far-reaching ways indicative of the complex rela- 
tionships of work, college, home and travelling in which they 
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normally function. . The first estate at Treforest is near to the 
Glamorgan Technical College and close links have been made 
between the firms on the estate and the college. But owing 
to the distances which employees have to travel in this area, 
other colleges also provide training for students working on 
the estate; for example, the Rhondda Technical Institute has 
a substantial number of Trading Estate apprentices in attend- 
ance. Regionally the Cardiff College of Technology and 
Commerce is also affected and, for example, discussions are in 
progress about providing facilities regionally for plastics firms. 
The Bridgend and Wrexham Trading Estatés are served by 
the colleges in those towns, but the Hirwaun Estate is an 
isolated one with the result that apprentices are trained in 
colleges near their homes, as at Merthyr, Neath and Rhondda. 

That these repercussions are inseparable from the essentially 
modern scientific industries which have contributed most to 
these estates will be seen from a brief list of their products: 
‘medicinal products, glassware, optical equipment, radio and 
television sets, electric light bulbs and fluorescent fittings, pre- 
cision tools and fire extinguishers, dental and surgical instru- 
ments, clothing, furniture, typewriter ribbons and carbon 
paper, chemicals, musical instruments, aircraft controls and 
components, paint and varnish, electrical switchgear and 
vacuum flasks, rubber products, clocks and watches, plastics, 
celanese, nylon, washing machines, air and sea rescue аррат- 
atus, steel fabrication and light engineering industries of many 
kinds’ [2]. Very comparable lists could be given fòr other 
such estates elsewhere in Great Britain, and the high degree 
of similarity is made possible only by the application of 
modern science and technology. uo e d 

The consequences on the work of technical institutions of 
these far-reaching changes have been profound. Most notable 
of all has been the increase in the number and range of scien- 
tific subjects taught in them. This is because chemistry, 
physies and mathematics are fundamental to any real under- 
standing of technological processes and developments. No 
major college can hope to have successful technological depart- 
ments, such as engineering, without equally important scien- 
tifie departments (whether they are acknowledged to be so or 
not) But this alignment of technology and science 1s 
important at all levels which explains the very wide provision 
of science in technical institutions. 

In Technics and Civilisation, Lewis Mumford follows 
Professor Patrick Geddes in defining overlapping ger 
inter-penetrating but nevertheless quite distinct phases 0 
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development of the machine civilisation [3]. He distinguishes 
three such phases: 


the eotechnic as the dawn of modern technics, the wind- 
wood-and-water phase 

the paleotechnic phase which is a coal-iron complex, and 

theneotechnic phase whichis an electricity-and-alloy complex. 


Lewis Mumford fixes the eotechnie phase broadly as from 
the year 1000 to about 1750, the paleotechnic phase succeed- 
ing it and lasting until about 1900, when the neotechnie is 
clearly discernible. Every student of technical education is 
recommended to see how Lewis Mumford develops his fascin- 
ating thesis; here we can only accept it and to it add one 
further phase, which was emphasised by Charles S. Munson 
on the occasion of his being presented with the Society of 
Chemical Industry’s Medal for 1958 [4]. This is the Chemical 
Age, or the Physico-chemitechnic phase. Each phase has 
been shorter than its predecessor with an increasingly rapid 
succession; this last began about 1939 and even now 1s usher- 
ing in the Atomic Age which may prove to occupy but micro- 
seconds of man’s history in bringing about his destruction, oF 
compel him to be human and refound his whole civilisation on 
an amplitude of energy. We may then exemplify the succes- 
sive phases briefly in tabular form: 


TABLE 6 
Е PHASES or TECHNOLOGICAL DEVELOPMENT 
Eotechnic Paleotechnic Neotechnic Physico-chemitechnic ` 
Waterpower Steam/coal power Electric power Atomic energy 
Electronics 
Wood fire Coal and gas fires Electric fire Atomic energy? 
Wood Tron and steel Aluminium and High temperature— 
light alloys stress alloys 
Cart Railway (steam) Motor car and Jet plane 
aeroplane f E 
Quill pen Steel pen Fountain pen Dictating machine (elec 
(plastic) tromagnetic) 
Speaking tube Telephone and Radio Televisophone? 
morse 
Portrait Photograph Cinema Television, telechrome 
Woven wool Spun cotton Rayon Nylon, terylene, orlon, 
etc. 


We may therefore expect the work of technical institutions 
to follow the general line of development pictured here and 
the scientific content to increase accordingly. The science 
courses have become as essential to craft education as to the 
technological because of the nature of the new materials and 
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processes characteristic of this physico-chemitechnie phase 
(Chapter XIV). 

Initial geographic advantages at a focal point of communi- 
cation through valley and hill passes can become the basis of 
very large developments especially with later discoveries of 
natural resources. These in turn lead to an emphasis on trans- 
port, which makes new developments possible. Not the least 
important cumulative effect is the gathering together of a 
lively forward-looking community which seeks further develop- 
ments still. Many examples could be given of this cumulative 
historical interaction based on intergeographfcal advantages, 
but Derby is a case in point. For these reasons Derby 
became a market town in the Middle Ages, with an increasing 
emphasis on trade (e.g. in pottery and silk) and transport, 
especially with the development of natural resources in the 
Derbyshire/Nottinghamshire coalfields. This led to Derby 
becoming a railway town and to the establishment of associ- 
ated engineering workshops. This in turn attracted other 
engineering industries requiring diverse Taw materials from 
many places and wide dispersal of their products. The most 
notable development was the establishment there of the 
famous firm of Rolls Royce Ltd., about 1905, because land 
was cheap, transport good and there was а supply of trained 
engineers. Engineering is thus а major department of the 
Derby Technical College as a direct consequence of all these 
cumulative developments in the city and region. . 

The cumulative effect is shown also in the establishment of 
special markets and, with them, of special trades and the 
necessity to provide for them. Thus Barrett Street Technical 
College, Oxford Street, London W.1., which is the central 
college in London for training for the dress industry, with 
courses also in tailoring, furriery and hairdressing, and the 
Shoreditch College for the Garment Trades, are appropriate 
examples. Р ; 

Another aspect of this cumulative effect of many factors 1s 
the population and industrial catchment area, which sets а 
limit to the potential size of an institution and the diversity 


details of the institutions given later in this cha 
one of the reasons for choosing them. Tur gets 


and South Wiltshire College of Further Educa i 
an institution in a county town at the centre of an E 
but thinly populated area and nece y working ^ 
several dispersed branches. The Workington College, 


Further Education is also in an isolated area but is respon 
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to the invigorating challenge of a transformed 'distressed 
area’. It also illustrates a present trend in a change of title, 
in July, 1954, from that of Cumberland Technical College. 
Lancaster and Morecambe College of Further Education has 
arisen from the fusion of the Storey Institute, Lancaster, with 
origins going back {о а Mechanics Library of 1824 and 
Institute. of 1841, with another institute in Morecambe. It 
thus attempts to meet the growing needs of two quite different 
communities, and will do so increasingly in new buildings on 
a fine open site between the two centres. Two other colleges 
meeting the challenge of the modern world in cities of ancient 
origin are those of Gloucester and Norwich and their influence 
extends well beyond the city walls, as shown in Diagram 8. 

Different again is the Brighton Technical College which is 
particularly interesting in that, fora college in a seaside resort, 
its work is surprisingly high in standard and academie in 
character. This can be largely explained by Brighton’s 
special character as a residential town in relation to London, 
and the extent and resources of the large hinterland served by 
the College. At the same time, in the absence of heavy or 
extensive industry it has comparatively few day-release 
students. The Dudley and Staffordshire Technical College is 
an example of a college whose work in a heavy industrial area 
cuts across borough and county boundaries. ‘This led to the 
establishment of a Joint Education Committee to act as a 
Governing Body in 1935, and its work has prospered greatly 
since thtn. Rugby College of Technology and Arts is included 
partly because in its Electrical Engineering Department it 
exemplifies excellent support from industry, and partly 
because of its unique history in part-time day education for 
young workers in industry since the Act in 1918. 

In the largest centres of industry and population the pres- 
sure of work and problems of organisation and diversity of 
origin are apt to produce and maintain separate colleges of 
various kinds each able to maintain work at a high level. 
Thus in Liverpool there are separate Colleges of Technology, 
Building, Art and Commerce respectively. The last named 
has been chosen to exemplify one aspect of this separation, 
which appears again, for example, in Leeds, and in this case 
the details of the College of Technology are given below. At 
Leicester there are the College of Technology and Commerce 
and the College of Art, and the latter is chosen to exemplify a 
Regional College of Art. In Cardiff there is a similar differ- 
entiation and in this case the College of Technology and Com- 
merce is the institution selected to exemplify certain general 
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DIAGRAM 2. REGIONAL ARRANGEMENTS OF COURSES 


MANCHESTER AND DISTRICT ADVISORY COUNCIL 
FOR FURTHER EDUCATION 


m the Council's publication A St 
rict in and around Manchester, 1953- 


Diagrammatie map, reproduced fro udent's 
Е to Engineering Education in the Dist 
The map gives an indication of the area in which the Council is interested, 
and gives some idea of the directions of flow for the various grades of work as a 
student progresses towards the most advanced forms of Engineering Education. 
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features of the work of large technical colleges and also to bear 
in mind the particular commercial importance of Cardiff in 
the Principality. For a similar reason the Glasgow and West 
of Scotland Commercial College is included, while the other 
Scottish example is on the technological side, namely the 
Heriot-Watt Technical College, Edinburgh. Both these col- 
leges are Scottish Central Institutions and the Heriot-Watt 
College has an affiliation with the neighbouring university 
(Chapter XVI). In England recognition by the University is 
exemplified by the Manchester College of Technology which 
for many years’ has acted in respect of its major courses as 
the Faculty of Technology of Manchester University, but is 
now in process of becoming a constituent institution of the 
University; the Northampton Polytechnic, London, E.C.1, 
serves as an example of an institution recognised for the 
award of internal degrees in engineering of London Univer- 
sity (p. 162). The Northampton Polytechnie has also associ- 
ated with it the National College of Horology, the first of 
the National Colleges. Yet another example of university 
affiliation is that of the Sunderland Technical College with 
Durham University, and Cardiff College of Technology and 
Commerce has also arrangements with the University of 
Wales. е 
One major factor, implicit in the growth of large communi- 
ties and colleges is that of adequate transport facilities. To 
be readily aecessible by bus and rail is a potent factor in he 
growth*of any college, a factor of great importance in the 
choice of site for new buildings or any entirely new colles 
Not only does this affect a college directly but it has a mos 
important influence on the integration of any regional ws 
of technical education. Diagram 2 shows such a тераа 
contributory scheme of engineering education in the No 
west, and the general problem of flow coincides very d M 
with radiating and interconnecting transport arrangements. 
It is because they have a significant part in this Lo 
which influences the character of each, that details һа 
been included below of the Stretford "Technical College Е. 
а contributory technical college. Stretford has a larg 
volume of work up to Ordinary National Certificate Er 
equivalent standard, and its students proceed еы n: 
Manchester College of Technology and to the Royal M 
nical College, Salford. This Diagram 2 has other implicate 
which will be considered under Higher Technology in Chap “a 
XV, but the number and diversity of colleges is a спаме аа 
feature of such a heavy industrialised region, and is found а 
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in Birmingham and district. There the Birmingham College 
of Technology is the regional institution, exemplifying a high 
concentration of advanced work in many technologies, with 
progressive shedding of courses of Ordinary National Certifi- 
eate standard and below'to contributory colleges. 

One effect of travelling facilities and the pressure of popula- 
tion is the separation of home and work already mentioned in 
connection with the Welsh Trading Estates. "This also results 
in the immense burden of daily travel in and out of London, 
The would-be student has the choice of studying near his 
work or home, but generally prefers the former. Не takes 
advantage of better facilities centrally and avoids the hazards 
of travel beforehand, which may make him late for his class 
or prevent his arrival in time to make it worthwhile attending 
at all. Thus we have the growth of such institutions as the 
City of London College (now in its 108th Session) and the 
Kennington College of Commerceand Law; their work islargely 
conducted through evening classes and is a constant refutation 
of the idea, as there is in other colleges, that a high standard 
of advanced and specialised work cannot be conducted in 
evening classes, Where part-time day arrangements obtain, 
the student's choice is likely to favour classes near home in 
order to save onerous travelling time. ук 

In sharp contrast to the many colleges *cheek-by-jowl in 
the North-west, we have those colleges which are relatively 
isolated and must serve their area or region in a fuller and less 
differentiated way. Mention has been made of the ‘colleges 
at Salisbury and Lancaster, but Diagram 8А is the analogous 
diagram for the almost completely isolated Norwich City 
College and School of Art. The nearest technical college to 
Norwich is about thirty miles from the outer limit of its 80% 
catchment area. As an intermediate case Diagram 3B shows 
the work and overlap of catchment areas of a small group of 
colleges at Gloucester, Stroud and Cheltenham. Forthis group 
of three colleges the concentric rings show an interrelatedness 
which is completely absent for Norwich. The intersections of 
these cireles pin-point the problems and issues of regional 
catchment and organisation, the solution of which are com- 
pletely determined by natural resources, communications (bus 
Toutes and railways), local initiative in supplying special 
courses, the need to conserve teaching power and special 
equipment. The 80%, catchment area for Gloucester Tech- 
nical College is the shaded area, that for Stroud and District 
Technical College is the circle of 5 miles radius (that for 
Cheltenham was not available). 
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DIAGRAM 34. CATCHMENT AREA OF NORWICH CITY COLLEGE 
AND SCHOOL OF ART 


The greatest pressure of population and diversity of needs 1s 
shown best in the technical institutions in and around London, 
which of itself makes any selection scarcely more than arbi- 
trary. However, the Polytechnics are represented by two 
already referred to, namely, The Polytechnic, Regent ud 
London, W.1, and The Northampton Polytechnic, Clerkenwell, 
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DIAGRAM 3B. CATCHMENT AREA OF COLLEGES 


London, E.C.1. Both are administered on behalf of the 
Charity Commissioners in accordance with City of London 
Parochial Charities Act of 1883. Their main source of finance 
is from the London County Council and they are known as 
‘aided’ institutions. The diversity is represented severally-by 
the Barrett Street Technical College, the London School of 
Printing and Graphic Arts, and by the Brixton School of 
Building. 

Material, geological, geographical and economie factors 
have exercised: powerful influences over the development of 
technical institutions, but it would be misleading to give them 
pride of place. They have broadly determined the genera] 
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make-up of the colleges, but not their quality. This has been 
and remains due, as with all human institutions, to the inspira- 
tion of their founders and the quality, perseverance and zeal of 
those who through the years have striven to make them at 
least equal to the challenge of the times. There are honoured 
names in the history of every institution but it would not be 
invidious to mention the devoted labours of Quintin Hogg as 
the founder of the Regent Street Polytechnic and, more 
recently, the determined creativeness of Dr. Herbert Schofield, 
C.B.E., in the development of Loughborough College [5], now 
sundered into several institutions of which the College of 
Technology is included here. 

The foregoing are some of the reasons for the selection of 25 
institutions to represent the great range and diversity of art, 
commercial and technical education, which is carried out in 
about 590 institutions altogether. "This selection, from the 
lists in Appendix, p. 587, may well raise more problems 
than it solves, but clearly some institutions would select 
themselves whoever compiled the list, though many alterna- 
tives present themselves when we are considering medium- 
sized and smaller institutions. However, it is hoped that the 
selection made may justify itself as exemplifying the varied 
history and work of technical institutions, and the interplay 
of the many factors enumerated above which have influenced 
their development. : 

The following points should be borne in mind concerning the 
details given of the selected colleges; the number of evening 
students do not include part-time day students who also 
attend in the evening; research students are those actively 
engaged on research, e.g. for higher degrees, on D.S.LR. 
grants, for industrial firms, research associations, etc.; the post- 
advanced graduate courses do not include those for completion 
of professional qualifications, e.g. from Higher National Certifi- 
cate to A. R.I.C.; teaching staff, full-time, includes the Principal 
and Heads of Department; evening teaching staff do not 
include full-time staff undertaking extra duties; departments 
are those recognised as such under the Burnham Technical 
Report, while other sections of work have not that status; 
only the more important high level courses are given under 
Standard and Range of Courses; the general statement 
(unavoidably all too brief) is based on a synopsis kindly sub- 
mitted on request by the Principal concerned. The figures 
given, as those of all the colleges in Appendix, pp. 587- 
603 are wherever possible, those of the 1952-3 session. Many 
colleges are still expanding, especially those with new 
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buildings, but figures at a given date afford some basis of 
comparison. 


SALISBURY AND SOUTH WILTSHIRE 
COLLEGE OF FURTHER EDUCATION 


Dale Established. Initially 1947. In present form October 1947. 
Previous Names of the Institution. Salisbury Evening Institute. 
Salisbury Technical College. 

Governance. Maintained; Wiltshire Education Committee. 
Students. 214 Full-time Senior. nil Junior. 

600 Part-time Day Release. nil Other Part-time Day. 

1,661 Evening. nil Research. nil Post Advanced/Graduate 

Courses. 
2,141 Total Individual Students. 

Teaching Staff. 22 Full-time. nil Part-time Day. 87 Evening. 
Sections of Work. Commerce; Domestic Science; Engineering; Building 

and Science. 
Standard and Range of Courses 

Intermediate University and Professional. General Education. 


General Statement 

During its rapid six years’ growth of from 300 to more than 2,000 
students, the Collége has been confronted not only with the usual 
problems, but also with difficulties arising out of a very extensive 
student catchment area and the provision of facilities for transitory 
Service personnel. 

The scope of the courses available sometimes surprises those who 
think of Salisbury only as a delightful Cathedral City, and the centre 
of a predominantly agricultural community for the pattern of such 
Courses clearly reveals that the community served is as broadly терге- 
sentative as that of any area generally accepted as "industrial". 

Stress is laid upon the cultivation of character as well as of mind, and 
of a congenial family atmosphere in the College. Besides the usual 
means of Student Union activities, contacts with parents and employers, 
visits are arranged to the Residential College at Urchfont Manor, and a 
College Service is held each term in Salisbury Cathedral. 


WORKINGTON COLLEGE OF FURTHER EDUCATION 


Date Established. Initially 1912. In Present form 1945. Р 
Previous Names of the Institution. Workington County Technical and 

Secondary School. The Cumberland Technical College. 
Governance. Maintained; County Council. 
Students. 27 Full-time Senior. 260 Junior. 

1,127 Part-time Day Release. nil Research. 

60 Other Part-time Day. 980 Evening. 

nil Post Advance/Graduate Courses. 

2,542 Total Individual Students. : 

Teaching Staff. 90 Full-time. 10 Part-time Day. 82 Evening. 
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Departments. "Engineering; Mining; Secondary Technical. 
Other Sections of Work. Building; Commerce; Women's Crafts. 


Standard and Range of Courses 


Higher National Certificate in Mechanical Engineering, Electrical 
Engineering and Metallurgy. City and Guilds’ Final level in Building 
and Engineering subjects. Mining Courses to Undermanagers’ 
standard. Surveyors’ Courses to Chartered Surveyors’ standard. 


General Statement 


The College serves West Cumberland, one of four areas scheduled as 
‘Special Areas’. 

In 1912, technical education was organised through the County Techni- 
cal and Secondary School, under a Secondary School Headmaster, and in 
1945 the two Institutions were separated. During 1945, the Cumberland 
Technical College (now known by above title), came into existence, under 
its own Principal. At that time, some 1,490 students attended mainly 
evening classes. Advanced work was extremely limited. 

Substantial additions have since been made to laboratories, work- 
shops and other specialised teaching space, and in 1952 part-time day 
classes accounted for more than half the total enrolment, with a much 
greater volume of advanced work. ‘To-day, the picture is of a dis- 
tressed area transformed, with expansion in all directions and a feeling 
of achievement and promise, in which the College with its further 
education facilities is playing its part. 


v 


HATFIELD TECHNICAL COLLEGE 


Date Established. 1952. 
Governance. Maintained; Hertfordshire County Council. 
Students» 112 Full-time Senior. nil Junior. 

1,045 Part-time Day Release. nil Research. 

17 Other Part-time Day. 864 Evening. 

18 Post Advance/Graduate Courses. 

2,056 Total Individual Students. : 

Teaching Staff. 54 Full-time. 5 Part-time Day. 111 Evening. 
Departments. "Technical and Design Engineering; Works and Produc- 


tion Engineering; Building; Commerce; Social and Professional 
Studies; Science. 


Standard and Range of Courses : 
Higher National Diploma in Engineering. Higher National Certifi- 
cates in Aeronautical, Mechanical, Electrical and Production Engineer- 
ing. Associate Fellowship Royal Aeronautical Society. Post Graduate 
Training in Aeronautical Engineering: London University B.Sc. (Gen.). 
'Social Studies Diploma. Institute of Bankers, Banking Diploma. 


General Statement 


The College is a new institution serving a catchment area of approxi- 
mately ten miles radius in Mid Herts, including St. Albans, Welwyn 
Garden City, Hertford and Barnet, etc. It is housed in a new building, 
notable for its distinetive contemporary architecture, on a site of 90 
acres which includes ample facilities for sport and athletics. There is an 


CHARACTER AND RANGE OF INSTITUTIONS 49 


exceptionally well equipped stage and hall, staff and student common 
and working rooms and specialised aeronautics laboratories. There 
has been rapid growth since September, 1952, and over 180 employers 
send students. 

Regional status in Aeronautical Engineering has already been granted 
by the London and Home Counties and East Anglian Advisory 
Councils. 

A unique feature is the four-term year in which each term is eleven 
weeks with a week's interval and holidays, except for August, corres- 
ponding to industrial holidays. Each teacher is off duty for one term 
in four, part of which he devotes to an approved activity—industrial 
experience, research, ete. A serious attempt to integrate the humani- 
ties with technology is being made and all students spend some time in 
the Social Studies Department. There are special advanced short 
courses in aeronautics and management. 


LANCASTER AND MORECAMBE 
COLLEGE OF FURTHER EDUCATION 


Date Established. Initially 1824. In present form 1950. 
Previous Names of the Institution. 1824. Mechanics and Apprentices 
Library. 
1841. Mechanics Institute. 
1860. С. of E. Instruction Society. 
. 1886. Storey Institute. 
Governance. Maintained; Lancashire County Education Committee. 
Students. 60 Full-time Senior. 160 Junior. 
668 Part-time Day Release. nil Research. 
145 Other Part-time Day. 1,762 Evening. 
nil Post Advanced/Graduate Courses. 
2,810 Total Individual Students. 
Teaching Staff. 24 Full-time. 14 Part-time Day. 104 Evening. 
Departments. Chemistry; Engineering. 
Other Sections of Work. Building; Commerce; General Education; 
Domestic and Catering. 


Standard and Range of Courses 


" A.R.L.C, (part-time). Higher National Certificate in Chemistry and 
in Electrical Engineering. Ordinary National Certificate in Mechanical 
Engineering and in Building Courses for City and Guilds Examinations. 
Full-time Secretarial Course. 


General Statement 


The College has developed from one of the earliest Mechanics? Insti- 
tutes into a widely-based College of Further Education, which is the 
natural focus for all further education work in its area. It serves à 
population of about 120,000 in a catchment area of some 30 miles by 
20 miles, Acts as a centre for societies and lectures, e.g. The Frank- 
land Chemical Society (President: Sir Robert Robinson, O.M., F.R.S.) 
which attracts lecturers of international repute. First phase of new 
buildings brought into use in September, 1953, and the whole project, 
on an open site of 25 acres, will cost between £600,000—£700,000. 
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RUGBY COLLEGE OF TECHNOLOGY AND ARTS 


Date Established, - Initially 1920. In present form 1937. 


Previous Names of the Institution. Mechanics Institute (before 1900). 
Technical and Art School (c. 1920). 


Governance. Maintained; Warwickshire Education Committee. 


Students. 18 Full-time Senior. 50 Boys and 50 Girls, Junior. 
1,644 Part-time Day Release. 157 Other Part-time Day. 
1,800 Evening. 8 Research for M.Sc., etc. 

115 Post Advanced/Post Graduate Courses. 


8,444 Total Individual Students. 
TTeaching Staff. 51 Full-time. 12 Part-time Day. 120 Evening. 


Departments. Electrical Engineering; Mechanical Engineering; Pure 


Science and Metallurgy; Commerce and General Education; Building; 
Art; Housecraft. 


Other Sections of Work. Day Continuation School (Boys and Girls). 
Youth Employment Service for the Rugby Area is operated from the 
College; the Principal acts as Youth Employment Officer. 


Standard and Range of Courses 


B.Sc. (Eng. H.N.C. Electrical and Mechanical and Production. 
B.Sc. (Gen.). B.S. (Special) Physics, Chemistry: Associate Royal 
Institute of Chemistry. H.N.C. Chemistry. Above approved for 
higher technology grant under Circular 255 (pp. 471, 607). 


General Statement 


The College has developed from ‘Mechanics Institute’ classes in the 
nineteenth century—through a period of progressive expansion since 
the beginning of the present century. Up to 1929 borrowed premises 
were still in use, but the increasing demand for technical education by 
the rapidly expanding local industries compelled the expansion of 
further education in the town, so that the Local Authority prepared а 
building scheme which, by the completions of instalments in 1937, 1941 
and 1952 has resulted in the present dignified modern building standing 
in six acres of playing fields and containing well-equipped classrooms, 
laboratories, workshops and lecture rooms. 

The development of the College has been achieved with the closest 
co-operation with industry, which is made evident in the provision 
for the daytime release of apprentices for college attendances, in the 
generous gifts of equipment throughout the whole period of collabora- 
tion, as well as in the close and friendly day to day contact of educa- 
tional and industrial experts. 

The College has maintained since 1920 the only compulsory Day 
Continuation School in the United Kingdom. The attendance at 
College of all young persons between fifteen and sixteen years of age 
for one working day each week is a statutory provision which is peculiar 
to Rugby. The facilities for general education provided in the Day 
Continuation School, together with the almost universal release of 
apprentices in building and engineering, provide opportunities for 
liberal, art and technological education which are unique. 


CHARACTER AND RANGE OF INSTITUTIONS 51 


CITY OF GLOUCESTER TECHNICAL COLLEGE 


Date Established. Initially 1873. In present form 1947. 
Previous Names of the Institution. The Science School. 
: The Technical School. 

Governance, Maintained; City of Gloucester Education Committee. 
Students. "1 Full-time Senior. nil Junior. 

1,191 Part-time Day Release. 

118 Other Part-time Day. 1,931 Evening. 1 Research. 

187 Post Advanced/Graduate Courses. 

M 2,826 Total Individual Students. & 

Teaching Staff. 41 Full-time. 12 Part-time Day. 122 Evening. 
Departments. Science; Commerce; Mechanical Engineering; Electrical 

Engineering; Building. 
Other Sections of Work. Domestic Science. 


Standard and Range of Courses 

A.R.L.C. (full-time and part-time). Higher National Certificates in 
Mechanical Engineering, Electrical Engineering and Chemistry. 
B.Sc. (Gen.) London University External (part-time). Post Advanced 
Courses in chemistry, metallurgy, electrical engineering. Courses for 
City and Guilds Examinations. General education and non-vocational 
subjects. 


General Statement * 

The Students’ Union is very active with usual range of clubs, dramatic 
performances and fortnightly dances in the College Hall, making a close 
knit College community with the staff taking an active part in the social 
life. There is an Annual Cathedral Service and the Senior Canon acts 
as an honorary lecturer in giving series of lectures to full-time students. 
Foreign Exchange visits for students are arranged with educational 
institutions on the Continent. The College Refectory is run as a separate 
unit under the Principal’s control and the profits are devoted to many 
worthwhile activities, e.g. sending lecturers to visit other colleges and 
works, entertaining visitors, etc. 


THE NORWICH CITY COLLEGE AND ART SCHOOL 


Date Established. Initially 1901. In present form 1935. 
Previous Names of the Institution. Municipal Technical Institute. 
Norwich Technical College. 
Technical College and School of Art, 
Norwich. 

Governance. Maintained; Governing Body composed of the 24 members 
of Norwich Education Committee and 4 representatives of the 
Norfolk Education Committee. 

Students. 867 Full-time Senior. 329 Junior. 

2,614 Part-time Day Release. 
458 Other Part-time Day. 2,225 Evening. nil Research. 
nil Post Advance/Graduate Courses. 

5,993 Total Individual Students. 
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Teaching Staff. 87 Full-time. 29 Part-time Day. 191 Evening. 

Departments. Engineering; Science; Commerce and Languages; Build- 
ing; Art; Catering and Domestic Science; Boot and Shoe. 

Other Sections of Work. Printing. 


Standard and Range of Courses 


B.Sc. (Eng.). B.Sc. A.R.LC. Higher National Certificate (Mechan- 
ical and Electrical Engineering, Building). National Diploma in 
Design. 


General Statement 


During the périod 1901 to 1935 the College incorporated the 
Mechanics’ Institute, the School of Art, evening classes in science and 
art, the Norfolk and Norwich School of Cookery, and finally the Literary 
and Commercial Institute. 

Between 1949 and 1953 a new building was erected and in this about 
three-quarters of the work of the College, which had rapidly expanded 
since 1944, is conducted, the remainder being in the old establishment. 

As a result of its geographical situation the College attracts students 
from an area within a 25 miles radius of the city, about one-third of 
them being out-county. The population density in this predominantly 
agricultural area is quite low and this means that advanced classes 
have to be conducted with relatively small numbers. The College, in 
fact, naturally serves as a focal point for more advanced studies over 
a wide area in Kast Anglia. 


у 


DUDLEY AND STAFFORDSHIRE TECHNICAL COLLEGE 


Date Established. Initially 1862. In present form 1985. 
Previous, Names of the Institution. Dudley Mechanics' Institute. 
Dudley Technical College. 
Governance. Aided: Joint Education Committee (Dudley and Stafford- 
shire Local Education Authorities). 
Students. 51 Full-time Senior. 297 Junior. 
1,204 Part-time Day Release. 224 Other Part-time Day. 
8,067 Evening. nil Research. 
86 Post Advanced/Graduate Courses. 
.4,879 Total Individual Students. 1 
Teaching Staff. 46 Full-time. 14 Part-time Day. 192 Evening. 
Departments. Mechanical Engineering; Electrical Engineering; Civil 
and Structural Engineering; Production Engineering and Engineering 
Trades; Commercial and General Education; Women's Department; 
Art; Building. 


Other Sections of Work. Adult Education; Physical Training; Clothing 
Trades. 


Standard and Range of Courses 


Higher National Certificate, Civil, Electrical, Mechanical and Pro- 
duction Engineering. National Diploma in Design. Ordinary National 
Certificate, Building, Commerce, Metallurgy. Professional Examina- 
tions (Commercial). 
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General Statement 

The College, as at present constituted, began in a new building, a first 
instalment of a larger project, in 1935, with 840 students in all. It was 
recognised that new premises would attract increased numbers of 
students and it was assumed, too optimistically in the opinion of many, 
that in these improved conditions numbers would be doubled. In 
fact, by 1939 the total numbers had reached 2,160 and in 1953 were 
about 5,000. 

Probably the most interesting feature of this College is the way in 
which local authorities! boundaries may be broken down in technical 
education. Recognising the need to consider the area as a whole the 
Authorities mainly concerned—Dudley County Вогорећ and Stafford- 
shire County—set up a Joint Committee, to be responsible for the 
building and running of a technical college to serve the area. Respon- 
sibility for capital costs is shared equally between the sponsoring bodies. 
So far as running costs are concerned the expenditure remaining after 
contributions have been received in respect of extra-district students, 
is shared between the two providing Authorities in proportion to their 
use of the College. In fact, Dudley, in whose area the College is 
situated, supplies about 31% of the students (p. 490). 

The building itself is very pleasantly situated in sylvan surroundings 
and yet not more than five minutes’ walk from the centre of Dudley. 
The site is about 5} acres in extent. In addition to the first and main 
instalment opened in 1935, three sets of extensions have been added, 
and provision is made for four additional phases on the present site. 


BRIGHTON TECHNICAL COLLEGE 


Date Established. Initially 1897. In present form 1897. 

Previous Name of Institution. No change. 

Governance. Maintained; Brighton (County Borough) Local Education 
Authority with block grants from East and West Sussex Local 
Education Authorities. 

Students. 862 Full-time Senior. nil Junior. а 
514 Part-time Day Release. 222 Other Part-time Day. 

2,506 Evening. 3 Research. 
68 Post Advanced/Graduate Courses. 
4,175 Total Individual Students. 

Teaching Staff. 95 Full-time. 34 Part-time Day. 148 Evening. 

Departments. Mathematics; Physics; Chemistry; Biology; Pharmacy; 
Mechanical Engineering; Electrical Engineering; Civil Engineering 
and Building; Arts and Social Studies; Economies and Commerce; 
Domestic Studies; Catering. 

Other Sections of Work. Bakery. 


Standard and Range of Courses ч 

Full-time: В.8с. Engineering; College Diploma in Civil and Structural 
Engineering; H.N.D. Mechanical Engineering, Electrical Engineering, 
Building. B.Sc. General and Special (Physies, Chemistry, Botany, 
Zoology). Associateship of Royal Institute of Chemistry; B.Pharm. 
and Ph.C. A.R.LB.A. (Jointly with Brighton College of Art and 
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Crafts). B.Sc. Economics; В.А. General and Honours (English, French, 
History); Librarianship (A.L.A.). 

Part-time: H.N.C. Civil Engineering, Mechanical Engineering, Elec- 
trical Engineering, Production Engineering, Building. Diploma in 
Public Administration; Institute of Bankers, etc. 


General Statement 


Situated at the centre of communications of the geographical county 
of Sussex, the College serves as a *Regional College of Further Educa- 
tion’ for this area. A system of contributory colleges exists and is in 
process of further development. 

The absence of, any University College in this part of the country 
had undoubtedly conduced to the remarkable development of full-time 
courses which constitute the most prominent feature of the work of the 
College. Since the establishment, thirty years ago, of courses leading 
to External Degrees of the University of London 797 such degrees have 
been gained, while a very large number of other students have attained 
the professional and technological qualifications to which reference has 
been made above. 4 

For certain full-time courses, notably in Civil, Structural and Electrical 
Engineering (in which the College Diplomas are recognised for exemp- 
tion purposes by the І.С.Е. and LStruct.E. and LE.E.), in Mechanical 
and Electrical Engineering, in Pharmacy (for the statutory qualifications 
in which the College is one of the approved institutions), in Librarianship 
and in Catering, students are drawn from all parts of the country and 
from overseas. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 


LEICESTER COLLEGE OF ART 


Date Established. 1896. 
Previous Names of the Institution. School of Arts and Crafts. College 
of Arts and Crafts. 
Governance. Sub-Committee of the Leicester Education Committee. 
Students. 290 Full-time Senior. nil Junior. 
714 Part-time Day Release. 26 Other Part-time Day. 
1,889 Evening. nil Research, 
nil Post Advanced/Graduate Courses. 
2,035 Total Individual Students. 
Teaching Staff. 49 Full-time. 24 Part-time Day. 85 Evening. 
Departments. Architecture; Building; Industrial Design; Printing; 
Dress Design; Drawing and Painting; Teacher Training. 
Other Sections of Work. Furniture; Metalwork and Silversmithing; 
Sculpture and Pottery; Painting and Decorating; Corsetry. 


Standard and Range of Courses 


Art Teacher's Diploma. Final Associateship of the Royal Institute 
of British Architects. Ordinary National Certificate and Higher 
National Certificate in Building. Intermediate Royal Institute of 
Chartered Surveyors in Quantities and Building. Intermediate Auc- 
tioneers and Surveyors. General Building Course for L.I.O.B. Build- 
ing Foremanship Course. National Diploma in Design three-year 
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Special Courses, two-year Special, and Main and Additional. City and 
Guilds of London Institute Examinations in many subjects. 


General Statement 


It wil be noted that the College has possibly one of the widest 
ranges of courses in the country, in textiles and shoe design in co-opera- 
tion with the College of Technology. 

The College of Art has given a lead in design, educationally, civically 
and industrially, and was largely responsible for the high standard of 
lettering on the fagades in the city. The College has been responsible 
for the design of much of the publicity for the city, and for the many 
departments of the Corporation, e.g., Electricity, Tramsport and Police. 

From industry, enquiries are made almost every day with reference 
to some aspect of design and students who have left the various depart- 
ments of the College find posts not only in the city, but are sought 
nationally, particularly in printing, typography design, commercial art, 
dress design, corsetry design, shoe design, as well as furniture, and 
interior decoration. 

The College of Art, with its staff, was associated with the design of 
many of the passenger amenities for British Overseas Airways Corpora- 
tion, and its insignia, and for advising many of the larger industries, 
e.g. for mural decorations for works canteens. Architects have asked for 
co-operation in sculpture and decoration for schools. 

There are hostel facilities, refectories, playing fields, gymnasia and 
students are admitted from all parts of England and from abroad. 
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LIVERPOOL COLLEGE OF COMMERCE 


Date Established. Initially 1924. In present form 1931. 
Previous Names of the Institution. Liverpool School of Commerce. 
Governance. Maintained; Liverpool Education Authority. 
Students. 160 Full-time Senior. nil Junior. 
554 Part-time Day Release. 117 Other Part-time Day. 
3,103 Evening. nil Research. 
nil Post Advanced/Graduate Courses. 
3,934 Total Individual Students. 
Teaching Staff. 23 Full-time. 10 Part-time Day. 133 Evening. 
Departments. Commerce and Administration; Professional Studies; 
Languages. 
Other Sections of Work. None. 


Standard and Range of Courses 


University of London External Degrees: B.A., B.Com., B.Sc. 
(Econ.) LL.B. University Diploma in Publie Administration, and in 
Social Studies. Associate Membership/Associateship of professional 
institutions: Institute of Bankers; Chartered Institute of Secretaries; 
Institute of Chartered Accountants; Society of Incorporated Accountants 
and Auditors; Association of Certified and Corporate Accountants; 
Institute of Transport; Royal Institute of Chartered Surveyors; Auc- 
tioneers’ Institute; Library Association; Final Diploma in Management 
Studies; Diploma in Municipal Administration. _ 
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General Statement 

The foregoing courses are run in close collaboration with the respec- 
tive professional associations or institutions. Many languages are 
taught to a high standard, e.g. French, German, Spanish, Italian, Rus- 
sian, Danish, Dutch, Norwegian, Swedish, Portuguese and Irish Gaelic 
as well as in English for foreigners. There are flourishing Language 
Cireles in French, German, Italian and Spanish, the last named pub- 
lishing El Clarin, a periodical of high reputation. 

The present premises were opened in 1931 and an extension was 
added in 1952 to meet the expansion in work from an average enrolment 
of 1,350 students in pre-war days to nearly 4,000 to-day. 


^ 


LEEDS COLLEGE OF TECHNOLOGY 


Date Established. Initially 1824. In present form 1937. 
Previous Names of the Institution. Leeds Mechanics Institute (1 824-68). 
Leeds School of Science (1868-96). 
Leeds Technical School (1896-1927). 
Leeds Technical College (1927-87). 
Governance. Maintained; Leeds Education Committee. 
Students. 227 Full-time Senior. nil Junior. 
2,759 Part-time Day Release. 80 Other Part-time Day. 
3,066 Evening. nil Research. 
27 Post Advanced/Graduate Courses. 
6,122 Total Individual Students 
Teaching Staff. 75 Full-time. 11 Part-time Day. 867 Evening. 
Departments. Mechanical Engineering; Building; Electrical Engineer- 
ing and Physics; Chemistry and Biology; Mathematics; Food Tech- 
nology; Printing and Photography; Clothing Technology. 
Other Sections of Work. None. 


D 


Standard and Range of Courses 

London University Degrees (External): B:Sc. Special Chemistry. 
B.Sc. (Eng.. B.Sc. (Gen.).  A.R.LC. Higher National Diploma in 
Building. Higher National Diploma (Sandwich) in Mechanical and 
Electrical Engineering respectively. College Diploma courses in Print- 
ing, Dress Design and Garment Construction. General Clothing Tech- 
nology. Hotel Catering. National Diploma Course in Bakery. Higher 
and Post Higher National Certificate courses in Mechanical Engineer- 
ing, Electrical Engineering, Building and Chemistry. Various special 
post graduate courses are offered each year. 


General Statement 


The College functions on a regional basis, nearly one-third of its 
students attending from a wide area outside the City. Joint Courses 
are arranged with the separate Colleges of Art and of Commerce. The 
total student population of the three institutions is over 12,000. 

The College is recognised as a gauge-testing centre by the National 
Physical Laboratory. It is also affiliated to the University of Leeds for 
the B.Com. degree in which Printing Technology, taken in the College, 
may be offered as a principal subject in the final degree examination. 
At present the educational activities of the College are performed in a 
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number of buildings, some remote from the main block, but work is 
already in progress on the erection of the first phase of the new building, 
situated in the centre of the City. 


CARDIFF COLLEGE OF TECHNOLOGY AND COMMERCE 


Date Established. Initially 1865. In present form 1916. 


Previous Names of the Institution. 1865. Cardiff Science and Art 
School. 
1890. Cardiff Technical School. 
1916. Cardiff Teehnical College. 
1950. Cardiff College of Technology 
and Commerce. 


Governance. Maintained; Cardiff Local Education Authority. 


Students. 1,025 Full-time Senior. 81 Junior. 
1,282 Part-time Day Release. 28 Other Part-time Day. 
4,480 Evening. nil Research. 
30 Post Advanced/Graduate Courses. 


6,876 Total Individual Students. 
Teaching Staff. 96 Full-time. 28 Part-time Day. 212 Evening. 


Departments. Architecture; Bakery and Catering; Building; Chemistry; 
Commerce; Engineering; English and Adult Studies; Mathematics; 
Navigation; Pharmacy; Physics and Electrical Engineering. 

Other Sections of Work. Biology; Domestic Arts; Ophthalmic Optics. 


Standard and Range of Courses 


University of London: B.Sc. (Eng.) and LL.B. B.Sc. (Spec. Chem.). 
B.Sc. (Gen.). University of Wales: B.Arch. and B.Pharm. ‘.R.I.C., 
A.R.I.B.A., A.Inst.P. Commercial professional Institutions; Account- 
ancy, Secretaries, Industrial Administration. Ordinary and/or Higher 
National Diplomas in Bakery, Building, Mechanical Engineering. 
Higher National Certificates in Building, Chemistry, Commerce, 
Electrical and Mechanical Engineering, Physics. Diplomas in Public 
Administration. Ministry of Transport Certificates in Engineering and 
Navigation. Pharmaceutical Chemistry. 


General Statement 


The only College of Technology in Wales, it draws its students from 
à wide area and 75%, of the full-time students come from outside Cardiff 
—from other parts of Wales, England and overseas. For subjects such 
as architecture, navigation, optics and pharmacy it provides the only 
full-time Final courses in the Principality. The degrees in architecture 
and pharmacy are the internal degrees of the University of Wales, the 
College having been recognised by the University for this work since 
1987. Certain advanced courses are recognised for increased grant 
under Circular 255 (pp. 471, 607). 

Recognised for many years as the centre for advanced full-time 
work in Wales, this position is being further developed by the removal 
of all junior part-time work (to S.2 level) to a new Junior College, 
whilst the last of the junior schools ends in 1954. FS 
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SCOTTISH COLLEGE OF COMMERCE, GLASGOW 
Date Established. Initially 1845. In present form 1908. 


GLASGOW AND WEST OF SCOTLAND 
COMMERCIAL COLLEGE 
Previous Names of the Institution. Glasgow Commercial College. 
Glasgow Athenaeum Commercial 
College. 
Governance. ` Central; Direct Grant. 
Students. 679 Full-time Senior. nil Junior. 
126 Part-time Day Release. nil Other Part-time Day. 
8,022 Evening. 2 Research. 
nil Post Advanced/Graduate Courses. 
8,829 Total Individual Students. 
Teaching Staff. 48 Full-time. 8 Part-time Day. 162 Evening. 
Departments. Business Administration; Accountancy; Professional 
Studies; Modern Languages; Secretarial Science. 


Other Sections of Work. Scottish School of Librarianship. Scottish 
Hotel School, Ross Hall, Glasgow, S.W.2. 


Standard and Range of Courses 

Full-time Diploma Courses (Three-Year) and Associateship Courses 
(Four-Year). (Recognised in Scottish Education Department as 
equivalent to a Pass (Three-Year) or Honours (Four-Year) of a Univer- 
sity.) London University External B.A. and В.Ѕе.(Есоп.) Degree 
Courses. Professional Courses (Full-time and Part-time) in Account- 
ancy, Company Secretarial Work, Banking, Transport, Insurance, 
Shipping, Exporting, etc. 


General Statement 

The College functions as the Regional Commercial College for Glasgow 
and the West of Scotland and 60% of its students normally reside out- 
side the City. For some of its courses, for the Scottish School of 
Librarianship and the Scottish Hotel School students come from all 
parts of Scotland and from abroad. There is close collaboration with 
industry and also with the Royal Technical College, Glasgow, as 1n the 
one-year Personnel Management Course. 


HERIOT-WATT COLLEGE, EDINBURGH 


Date Established. Initially 1821. In present form 1928. 
Previous Names of the Institution. 1821. School of Arts. 
1852. Watt Institution and 
Edinburgh School of Arts. 
Governance. 1885-1927. George Heriot’s Trust. 
1928 to date—Central Grant. 
Students. 420 Full-time Senior. nil Junior. 
496 Part-time Day Release. 228 Other Part-time Day. 
2,892 Evening. 4 Research. 1 Post Advanced/Graduate Course. 
4,041 Total Individual Students. 
Teaching Staff. 57 Full-time. 16 Part-time Day. 159 Evening. 
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Departments. Mechanical Engineering; Electrical Engineering; Civil 
Engineering; Mining Engineering; Chemistry; Brewing and Industrial 
Fermentation; Pharmacy; Physics; Mathematics; Building; Printing. 

Other Sections of Work. Optics (in Physics Department); Gas Manu- 
facture; Management Studies; Commerce (Evening Classes only). 


Standard and Range of Courses 

Internal B.Sc. Degrees of Edinburgh University and External 
Degrees of London University: Chemistry, Physics, Mathematics, 
Botany, Zoology, Engineering, Mining. A.R.I.C. Higher National Cer- 
tificates in Mechanical Engineering, Electrical Engineering, Building, 
Chemistry. The College Associateships in Mechanical Engineering, 
Electrical Engineering, Civil Engineering, Mining Engineering, Applied 
Chemistry and Brewing are recognised by the respective Professional 
Institutions as exempting from their Associate Membership Examina- 
tions. Courses are held for commercial professional institution exam- 
inations. 


General Statement 

'The College functions as a regional institution and is a recognised 
central institution (p. 606). Certain courses are recognised by the 
University of Edinburgh for the award of internal degrees, and the 
College collaborates with the Edinburgh College of Art in a complete - 
scheme for the training of architects. 

In 1935 the College took over the work of the Royal Public Dispen- 
sary, School of Pharmacy (Duncan's) and this Department, housed in a 
new building and yery adequately equipped, attracts students from a 
wide area, including the North of England, seeking professional 
qualifications. 

Completion of the Third and Final Section of the College Extension 
Scheme, commenced in 1933 and held up during the war and difficult 
post-war periods, is expected in 1956. The cost is estimated at 
£350,000. This building, when completed, will provide an assembly 
hall, a range of laboratories for chemical engineering, chemistry, 
physics, building, new drawing offices and lecture theatres. А new 
Chair in Chemical Engineering has really been established. 


THE TECHNICAL COLLEGE, SUNDERLAND 


Date Established. Initially 1901. In present form September, 1953. 
Previous Names of the Institution. No change. 
Governance. Maintained; Sunderland Local Education Authority. 
Students. 554 Full-time Senior. nil Junior. А 
892 Part-time Day Release. 38 Other Part-time Day. 
2,211 Evening. 1 Research. 
nil Post Advanced/Graduate Courses. 
3,668 Total Individual Students. 
Teaching Staff. ТО Full-time. 23 Part-time Day. 241 Evening. 
Departments. Mechanical and Civil Engineering; Electrical Engineer- 
ing; Mining; Building; Pharmacy; Chemistry and Biology; Physics; 
Mathematics and Mechanics; Naval Architecture; Commerce; 
Housecrafts. EC 
Other Sections of Work. None. ; 
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Standard and Range of Courses 


B.Sc. Degree Courses in Applied Science, Pure Science and Pharmacy. 
Higher National Diploma Courses in Building, Electrical Engineering 
and Mechanical Engineering. College Diploma in Naval Architecture. 
Course for A.R.LC. Pharmaceutical Chemists’ Diploma. Higher 
National Certifieate Courses in Building, Engineering, Mining, Naval 
Architecture and Applied Physics. 


General Statement 


The Sunderland Technical College was opened in 1901 to provide 
higher education in such sciences as have application in building, 
engineering, mining and shipbuilding. То achieve this object diploma 
courses, run on the ‘sandwich’ system—six months in college and six 
months in industry, over a period of four years—were commenced in 
1903. 

In 1930 the College was affiliated to the University of Durham in the 
Schools of Engineering so that students can now proceed through a 
three-year course of instruction for the internal degree of Durham 
University. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 1 

The College has an active Students’ Union which provides for a wide 
range of social and sporting interests. 


MANCHESTER MUNICIPAL COLLEGE OF TECHNOLOGY 


Date Established. Initially 1824. In present form 1918. А 
Previous Names of the Institution. 1824. Manchester Mechanics Insti- 
tute. 
1883. Manchester Technical School. 
1902. Manchester School of 
> Technology. 

Governance. Maintained; Manchester L.E.A., but also in respect of 
courses as Faculty of Technology of the University of Manchester 
(established 1905) receives direct grant from Universities Grants 
Committee. For impending changes see below. 

Students. Full-time Senior. 670 University. 226 Vocational. 
896 Total. nil Junior. | 894 Part-time Day Release. 

: 453 Other Part-time Day. 4,745 Evening. 

152 Research (included in 896 above). 
1,107 Post Advanced/Graduate Courses. 
6,988 Total Individual Students. 

Teaching Staff. 178 Full-time. 634 Part-time. [ 

Departments, Mechanical Engineering; Electrical Engineering; Muni- 
сїра1 Engineering; Applied Chemistry; Textile Industries; Building; 
Applied Physics; Mathematics; Industrial Administration; Printing 
and Photographic Technology; Textile Chemistry. 

Other Sections of Work. Bakery; Applied Optics. 


Standard and Range of Courses 


The University Courses lead to the University of Manchester degrees 
of Ph.D., M.Se.Tech., B.Se.Tech., to the University Certificate in 
"Technology, University Diploma in Chemical Engineering, University 
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Certificate in Industrial Administration. Full-time Non-University 
Courses to Higher National Diplomas and F.L.A. and Part-time Courses 
to the Associateship of the College and Higher National Certificates. 


General Statement " 

For long the premier regional technical college in the North-west of 
England, the college has now become an institution of national rank. 
This is shown by its students coming from all over the British Isles and 
from many countries overseas, and also by the large proportion of 
research which is conducted in its laboratories and workshops. Its 
national status as a university institution is to be assured by a new 
corporate governing body with finance mainly derived through the 
University Grants Committee, while its undergradwate students will 
continue to gain Manchester University degrees under its new status as 
an independent college within the University. A very large extension 
costing over £2,000,000 is nearing completion and when available in 
1956 will more than double the size of the College. Much non-university 
work is being transferred to other colleges and big developments on 
university lines are planned in chemical engineering, textile chemistry, 
industrial biochemistry, printing technology and in varying degrees in 
all other major departments. 


BIRMINGHAM COLLEGE OF TECHNOLOGY 


Date Established. Initially 1895. In present form 1947. 
Previous Names of the Institution. Birmingham Municipal Technical 
School. 
Birmingham Central Technical 
College. 

Governance. Maintained; Birmingham Local Education Authority. 
Governing Body of 20 members; 5 Local Education Authority 
members, 15 representative of education, industry, professional and 
trade associations and the university. 

Students. 458 Full-time Senior. nil Junior. 

4,458 Part-time Day Release. nil Other Part-time Day. 
8,124 Evening. 9 Research. 
519 Post Advanced/Graduate Courses. 
8,549 Total Individual Students. . 

Teaching Staff. 157 Full-time. 84 Part-time Day. 300 Evening. 

Departments. Physics and Mathematics; Mechanical and Production 
Engineering; Electrical Engineering; Building and Civil Engineering; 
Metallurgy; Chemistry (Plastics Technology, Paint Technology and 
Gas Engineering); Industrial Administration; Pharmacy and Biology; 
Bakery and Catering; Domestic Science. 


Standard and Range of Courses 

The College Associateship (A.C.T.Birm.) is awarded in 19 branches of 
Science and Technology. The courses extend to a minimum of one year 
post-Higher National Certificate. London University External Degree 
Courses (B.Se.) cover 8 branches of Science and Technology. Higher 
National Diploma Courses in Engineering and Building. Higher 
National Certificate Courses in 11 branches of Science and Technology. 
Courses for professional qualifications in various branches of Engineering 
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Science, in Pharmacy and Ophthalmic Optics. Four-year Sandwich 
Courses are now being offered in Mechanical Engineering, Electrical 
Engineering and Production Engineering; Courses for Final Certificates 
of the City and Guilds of London Institute in 84 branches of study. 
Courses in Management Studies for all levels of responsibility and the 
College awards its own certificates and diploma in industrial 
Administration. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 


General Statement 


The college functions as a regional College of Technology and since 
1948 it has been transferring S.1 and S.2 classes to contributory colleges, 
of which there aro now four in Birmingham. Arrangements are: now 
being made to shed S.3 classes but, at the same time, a limited intake of 
selected students with special G.C.E. entry qualifications are being 
admitted direct to part-time day five-year courses in mechanical, 
production and electrical engineering leading to the Associateship of the 
College and any other appropriate academic and professional award. 
Four-year sandwich courses for selected apprentices began in session 
1954-5. 

Research work on about 80 projects is being actively conducted. 
Some 80 members of the teaching staff and nine research assistants are 
engaged in this work. Research contracts have been placed by Govern- 
ment Departments and Industry. The college has thirteen Advisory 
Committees. к 

The new college, costing about £2,000,000, which is being built in 
sections, will have the first section ready for occupation in the near 
future. 


STRETFORD TECHNICAL COLLEGE 


Date Established. Initially 1899. In present form 1939. 
Previous Name of the Institution. Old Trafford Technical Institute. 
Governance. Maintained; ‘Excepted’ Division of Lancashire. 
Students. 45 Full-time Senior. 290 Junior. 

1,475 Part-time Day Release. 80 Other Part-time Day. 

1,290 Evening. nil Research. 

nil Post Advanced/Graduate Courses. 

8,180 Total Individual Students. 

Teaching Staff. 85 Full-time. 10 Part-time Day. 75 Evening. 
Departments. Mechanical Engineering; Electrical Engineering. 
Other Sections of Work. Science; Trades; Commerce; Domestic. 


Standard and Range of Courses 


Ordinary National Certificate in Mechanical Engineering, Electrical 


Engineering, Chemistry, Commerce, C. and G. Final and Post C. and С. 
Courses in engineering trades. 


General Statement 


Stretford is situated in a highly industrialised area, for the greater 
part of Trafford Park lies within the Borough. Тһе College growth has 
naturally been associated with the industrial development of the 
locality and Engineering and Science Courses predominate. The College 
building, directly opposite to the Old Trafford Cricket Ground, was 
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completed in 1989 and has an assembly hall, gymnasium, library, refect- 
ory and adjacent playing field. Over 150 Ordinary National Certificate 
awards are gained annually, including about 55 each in mechanical 
and electrical engineering and over 40 in chemistry, and students 
usually proceed to the Royal Technical College, Salford, for advanced 
courses. Great attention is devoted to the development of Trades' 
Courses and there are over 650 students in these courses. Post 
City and Guilds Courses have been introduced in produetion and 
automobile engineering and gas supply. 


THE POLYTECHNIC, REGENT STREET, LONDON, W.1 


Date Established. Initially 1863. In present form 1882. 
Previous Names of the Institution. The Polytechnic Young Men's 
Christian Institute. 

Governance. Administered on behalf of the Charity Commissioners by 
a Governing Body appointed and acting in accordance with schemes 
made under the City of London Parochial Charities Act, 1883. The 
Polytechnic is financially aided by the London County Council, the 
City Parochial Foundation and private donation. 

Students. 1,722 Full-time Senior. nil Junior. 

494 Part-time Day Release. 
601 Other Part-time Day. 10,376 Evening. 
2 Full-time Re. h 
5 Part-time sige 
188 Post Advanced/Graduate Courses. 
Members. 5,052 Social and Athletic Clubs. 
18,440 Total Individual Students. 

Teaching Staff. 155 Full-time. 72 Part-time Day. 486 Evening. 

Departments. Architecture; Surveying and Building; Commerce; Art; 
Chemistry and Biology; Mathematics and Physics; Languages; 
Domestic Science; Management Studies; Photography; Preliminary 
Professional; Physical Education (men); Physical Education (women). 

Other Sections of Work. Journalism; Motor Body Engineering. 


Standard and Range of Courses 

London University Degrees (External) (General and Special) in 
Biology; Chemistry; Economics; Engineering; Mathematics and 
Physics, Final Professional Examinations in Accountancy; Architec- 
ture; Building; Cost and Works Accountancy; Export; Industrial 
Administration; Photography; Public Administration; Sales Manage- 
ment; Secretarial Practice; Surveying; Town Planning. Teachers’ 
Diplomas and Certificates in Domestic Subjects. Higher National 
Diplomas and Certificates in Building, Design, Engineering (Civil, 
Electrical and Mechanical) and Management Studies. 


General Statement 

The Polytechnic is distinguished from most other institutions for 
further education in making provision for both students and members. 
The latter can join its many athletic, social and spiritual activities with- 
out the obligation of academic studies. The athletic clubs are particu- 
larly strong and figure largely in international and national records. 
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The spiritual activities, forming the basis on which the work of The 
Polytechnie was founded by Quintin Hogg, have continued to the 
present day. 

On the academic side The Polytechnic occupies a prominent place in 
the regional arrangements for London and the Home Counties. By 
reason of its location and past record it has become a centre for the 
conduct of advanced day and evening classes and in recent years most 
of its craft courses have given place to professional courses at high level. 
Certain advanced courses are recognised for increased grant under 
Circular 255 (pp. 471, 607). 


NORTHAMPTON POLYTECHNIC, LONDON, E.C.1 


Date Established. Initially 1891 (opened 1896). In present form 1903. 


Previous Names of the Institution. Northampton Institute, being one 
of three forming the ‘City Polytechnic’ (dissolved 1907). 
Governance. Administered on behalf of the Charity Commissioners by 
a Governing Body appointed and acting in accordance with schemes 
made under the City of London Parochial Charities Act, 1883. The 
Polytechnic is financially aided by the London County Council, the 
City Parochial Foundation and private donation. Independent 
Governing Body of 20 plus Marquess of Northampton. 
Students. 888 Full-time Senior. nil Junior. 
1,709 Part-time Day Release. 28 Other Part-time Day. 
8,043* Evening. 1 Research. 2 
:997 Post Advanced/Graduate Courses. 
155 Short Special Day Courses. 


*Includes 997 at Post Advanced Courses. 
5,814 Total Individual Students. 

Teaching Staff. 100 Full-time. 6 Part-time Day. 200 Evening. 
Departments. Civil and Mechanical Engineering; Electrical Engineer- 

e Mathematics; Applied Physics; Applied Chemistry; Ophthalmic 

pties. 

Other Sections of Work. Production Engineering; Instrument Engineer- 

ing; Watch and Clock Repair Work. 


Standard and Range of Courses 

London B.Sc. (Engineering) Internal Degree. Higher National Cer- 
tificates in Mechanical, Electrical, Civil, Production, Aeronautical and 
Instrument Engineering, Applied Chemistry, Applied Physics. Pro- 
fessional Optical examinations (F.S.M.C., F.B.O.A., F.A.D.O.). Final 
City and Guilds Examinations in twelve distinct courses; Engineering, 
Telecommunications, Applied Chemistry, etc. Examinations of British 
Horological Institute and Institution of Municipal Engineers. 
General Statement 

The Polytechnic has the status of an Institution of the University of 
London with Recognised Teachers. The full-time Engineering course 
leads to Polytechnic Diploma and Internal Degree and includes vacation 
works periods. Certain advanced courses are recognised for increased 
grant under Circular 255 (pp. 471, 607). 

The Ophthalmic Optics course leads to Diploma and professional quali- 
fications, in which the enrolment exceeds the other centres altogether. 
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The Polytechnie accommodates National College of Horology and 
Instrument Technology, Institute of Metal Finishing founded in 
Chemistry Department, 1925. Buildings founded 1894, extended 
1909, 1939, 1942, 1949 and 1952-5. Amenities include library, refectory 
(400), great hall (organ), swimming bath, playing fields (fourteen acres), 
tennis courts. 

Northampton Polytechnic is one of nine London Polytechnics 
founded ‘for the social, recreative and educational benefit of the poorer 
classes, While an early document suggests ‘the institute should be a 
happy species of club for men and women students’ its scheme of 
instruction covered art, science, technology, manual training, domestic 
economy, commerce, languages, law, medicine, music, athletics and 
excursions. With the passing years the social and recreational activities 
have diminished and the original wide scope of instruction has narrowed, 
leaving mainly engineering together with chemistry, physics, mathe- 
maties, horology and ophthalmic optics. During the same period the 
catchment area has altered from the immediate Finsbury neighbour- 
hood to that of a regional college of the Greater London Area. 


BARRETT STREET TECHNICAL COLLEGE, 
OXFORD STREET, LONDON, W.1 


Date Established. Initially 1915. In present form 1949. 


Previous Name of the Institution. Barrett Street Trade School for Girls. 
Barrett Street Technical Institute. 


Governance. Maintained; London County Council. 
Students. 515 Full-time Senior. nil Junior. 
121 Part-time Day Release. nil Other Part-time Day. 
1,563 Evening. nil Research. . 
nil Post Advanced/Graduate Courses. 
1,797-Total Individual Students. 
Teaching Staff. 42 Full-time. 13 Part-time Day. 33 Evening. 


Departments. Dressmaking; Hairdressing; Design (including Millinery, 
Artificial Flower-Making); Academic. 
Other Sections of Work. Tailoring; Embroidery; Furriery. 


Standard and Range of Courses j 

City and Guilds Full Technological Certificate in Tailoring. , City and 
Guildx Certificate in Hairdressing—Course recognised as equivalent of 
full apprenticeship. 


General Statement , 

The London County Council opened Barrett Street Trade School in 
1915 to train a small group of 18-year-old girls in a needle-trade or 
hairdressing. By 1928 an extension of the building was opened, and 
senior departments in dressmaking, ladies’ tailoring, hairdressing and 
embroidery came into being, training junior and senior students in the 
day and workers from the industries in the evening. Since the 1945 
Act, the Secondary School has ceased to exist, departments of furriery 
and ladies’ and men’s hairdressing and tailoring have been transferred 
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from other colleges, and a millinery department added, in order to con 
centrate the training for the clothing and hairdressing trades in the one 
organisation, Barrett Street Technical College. The College is now 
housed in four separate buildings. 

The full-time day courses are usually two years’ duration and include 
subjects of general education. Few public examinations are held in 
these subjects, but students are prepared for City and Guilds Tailoring 
and Hairdressing examinations; other satisfactory students receive 
а college certificate and students come from all parts of the British Isles 
and from overseas, 


LONDON SCHOOL OF PRINTING AND GRAPHIC ARTS 


Date Established. Initially 1894. In present form 1949. 
Previous Names of the Institution. London School of Printing and 
Kindred Trades. L.C.C. School of Photoengraving and Lithography. 
Governance, Maintained; London County Council. 
Students. 265 Full-time Senior. nil junior. 
8,063 Part-time Day Release. nil Other Part-time Day. 
2,938 Evening. nil Research. 
nil Post Advanced/Graduate Courses. 
6,266 Total Individual Students. 
Teaching Staff. 90 Full-time. 45 Part-time Day. 166 Evening. 
. Design; Administrative Subjects; Science and General 
Education; Photographie Processes; Composing; Letterpress and 
Foundry; Lithographic Printing; Bookbinding. 
Standard and Range of Courses 
Ministry of Education: National Diploma in Design. Diploma in 
Management Studies. City and Guilds: Full courses in fourteen sub- 
jects—up to Full Technological Certificate where available. British 
Federation of Master Printers: Costing and Estimating. School 
Diploma: Full-time course in Printing Technology and Management. 


General Statement 


The present school was formed by the amalgamation in 1949 of two 
schools which were started by the industry in 1893 and 1894 and were 
taken over by the London County Council in 1912 and 1922. Out- 
standing features are: Comprehensive whole-time courses in printing 
technology to which students come from all over the world, highly 
developed co-operation with industry for day-release courses, essentially 
practical teaching of Commercial Design because of availability of ail 
methods of printing reproduction and flow of senior students from all 


ten departments into B.LM. Course in Management Studies. 
p. 371). 


LONDON COUNTY COUNCIL BRIXTON SCHOOL OF BUILDING 


Date Established. 1904. In present form 1928. 


Previous Names of the Institution. L.C.C. School of Building. 
The word BRIXTON was inserted when L.C.C. Hammersmith School of 
Building was established in 1928. 
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Gwrrmance.— Maintained; ur Governing БИШ ИНЕ ЫЕ 
teptreenting all sections of the 
жеља. 


pre 
Students. 251 Full-time Senior. 853 Junior. 
1,047 Part-time Day Release. nil Other Part-time Day. 
1,800 Evening. nil Research. 
nil Post prs AP. Graduate Courses, 
8,581 Total Individual Students. 


Tewhing Staff. 80 Full-time, 85 Part-time Day. 215 Evening. 


Departments, Building and Structural Architecture and 
Setrvey ing; Building Trades; Art; Secondary School. 
Standard and Range of Courses 
Higher National E Gling, e National d posee 
(Ruiiding and Civil Tv 
A.LO.B., A.M.LC.E., A.M. e Rem um Бо. 


Peli range of building огы coute inciudiag Post- 
Courses in building subjects. 
related to building. пло. Пор ата re үсе 
General Statement 

This College was the for monotechnies concerned with 
building and by 1914 was well for its advanced evening studies 


and йа Junior School. Organisation and development of its 
courses of study have pace with corresponding changes in technical 


education as а whole ar Ca ype hy of courses 
related to buildi and the 
—À ^ 


LOUGHBOROUGH COLLEGE OF TECHNOLOGY 
Date Established. Initially 1909. In present form Ist September, 1952. 
Previous Names of the Institution. Loughborough Technical Institute. 


and includes some L.E.A. 
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Departments. Mechanical and Civil Engineering; Electrical Engineer- 
ing; Science and Chemical Engineering; Automobile and Aeronautical 
Engineering; Works Department. i 


Other Sections of Work. None. 


Standard and Range of Courses 


Four-year courses with entry standard of General Certificate of 
Education, advanced level in mathematics, physics and chemistry, are 
held in mechanical, civil, electrical, automobile, aeronautical and 
chemical engineering, and industrial chemistry, but provision is made 
for one preliminary year for other suitable students. The College 
Diploma at the Pass and Honours levels is awarded in all undergraduate 
courses, and students who fulfil London University entrance require- 
ments take the External Degree of that University. A one-year and 
short summer post-graduate courses in chemical engineering, are held 
for graduates in either engineering or chemistry. 


General Statement 


Alternate weeks are spent in the College workshops and in the lecture 
rooms and laboratories. The College workshops are organised for pro- 
ductive work, the students being engaged on production whilst under- 
going practical training during forty-hour week. The majority of the 
products consist of specially designed apparatus for use in universities 
and colleges, but sub-contracting work is accepted from industrial 
concerns. ; 

More than 95% of the students are accommodated jn halls of residence 
or registered lodgings. (At present there is hostel accommodation for 
290 students but this capacity is being increased.) 

'The playing fields extend over more than 120 acres. "There are out- 
door and indoor swimming pools and gymnasia providing indoor 
facilities in tennis, badminton, cricket, basketball and similar activities, 
and also,facilities for social and similar clubs and societies. Approxi- 
mately 40%, of the students come from Commonwealth or foreign 
countries. The facilities for corporate life are shared with the Lough- 
borough. Teacher Training College which was formerly part of Lough- 
borough College. : 

The work of the College of Technology is being centralised in a newly 
erected building situated on the playing fields, near to the two largest 
hostels, and further additional buildings will be erected later. 
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CHAPTER III ` 


GENERAL WORKING ARRANGEMENTS 
AND COURSES (MOSTLY FULL-TIME) 


From the local and national scene we now turn,to look inwards 
and consider the courses and general working arrangements of 
the institutions themselves. А more detailed account of each 
kind of course, craft and technology will be found in the later 
specialist chapters: here the purpose is to present the way in 
which courses are arranged, the factors which determine 
their success, something of their content and standards, 
something too of the problems which have to be faced in the 
task of welding what might be merely a great agglomeration 
of diverse groups into a living educational institution. 

If we visit a college at various times of the day we shall 
encounter a large and varied group of students surging 
through the doors, coming with a surprising eagerness and air 
of purpose—surprising, that is, considering what is said so 
often to the detriment of this generation, but not surprising 
when one reflects that by far the greater part are attending 
their courses voluntarily. At the beginning of the morning, 
usually about 9 a.m. we may meet senior full-time students 
ranging in age from 16 to 21 years or more, together with part- 
time day students from industry, of both sexes and from a 
wide variety of oceupations. There may also be, especially 
in the smaller, college, pupils in school uniform attending 
junior art departments, secondary technical schools having 
engineering, building, commerce, domestice science courses 
and, often a little later—about 9.80 a.m.—and in some cases 
no less characteristically garbed, the senior students of the 
school of art. In the afternoon the diversity may be further 
increased by more part-time students with one or two half- 
day’s release from industry instead of the usual one full day; 
there may come married women attending various courses 
related to the home or taking part in leisure activities while 
their children are at school. From time to time may be met 
those attending advisory committee meetings and even а 
governors’ meeting in situ for the practice of meeting else- 
where (as in the Town Hall or Education Office) fortunately 
appears to be declining. Extra pressure on the all-too-limited 
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car parking facilities may also indicate a regional conference 
of some professional, industrial or commercial organisation 
for its own purposes in this convenient centre, an act of 
hospitality оп the part of the college almost certain to bear 
fruit in increased co-operation later in some form or another. 
And it is not only a question of convenience, for sometimes it 
is an advantage to meet on neutral ground. The prospectuses 
of the colleges provide numerous examples of learned and 
other societies meeting in them, some in the afternoon but 
mostly in the eyening and at week-ends, for few colleges work 
only a five-day week. 

Though perhaps most of the day students leave at the end 
of the afternoon, usually between 4.80—5 p.m., many stay on 
for teatime and evening classes and are to be seen in the col- 
lege refectory or canteen. Неге too will come many more 
direct from work for a brief break and some light refreshment 
before attending evening classes. Part-time day students 
will be staying on for an associated evening class on the gener- 
ally accepted basis of ‘one day plus one evening’, but it is not 
always feasible or necessary to arrange the class on the same 
night, so various groups of such students attending on different 
days may meet together in this way. There’ will be full-time 
students and, more exceptionally, part-time students staying 
on for meetings of their societies. Teatime classes are 
arranged partly for lack of accommodation at normal times 
and partly to meet the travelling difficulties of students with 
far to travel afterwards. Such classes are a particular 
problem of regional colleges with students travelling 20 miles 
or more each way to attend advanced courses. As a solution 
they make but a doubtful virtue of necessity and other alter- 
natives ought to be sought. In some cases full-time students 
stay on for evening work because the necessary conditions 
and equipment cannot reasonably be expected at home for 
home work and private study. "Thus many students of art 
and architecture stay on to work in the studios and drawing 
offices as such facilities are not available at home: every influ- 
ence should therefore be brought to bear to encourage societies 
and similar activities in the tea interval. 

In the great majority of institutions evening classes prepon- 
derate over the rest of the work and the press of students 
coming into college between 6—6.30 p.m. is often most impres- 
sive and indeed exhilarating to see. They will probably be 
noticeably older, including very many beyond the age of 
full-time and even part-time day courses, many taking 
refresher and even post-graduate courses, many studying 
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foremanship and high level management. Many others take 
adult education courses and participate in leisure activities 
(drama, music and the arts) and meetings of societies. The 
main age groupings are given in Table 7 [1]. 


TABLE 7 


ANALYSIS OF AGE GROUPS IN COURSES 
(England and Wales 1952-3) 


(i) Major Establishments of Further Education 


21 and 

Course м 36-16 — 0. 29 ла ссе ae 
Full-time day 2,081 9,903 10,242 6,981 5,016 4,208 3,511 13,939 56,481 
Part-time day 10,073 58,360 74,066 64,082 32,797 23,002 17,002 72,947 353,049 
Evening 9,410 50,308 84,836 80,185 56,423 46,621 38,945 425,938 772,666 

Toran 22,764 118,571 169,144 151,248 94,236 73,891 59,518 612,824 1,182,196 

(ii) Evening Institutes 

Evening 78,777 119,726 88,526 63,141 30,448 22,057 21,379 612,455 1,036,519 


Individual colleges will differ considerably from the general 
picture as shown in Diagram 4a, and a regional college may 
expect to have a higher age grouping than one of its contri- 
butory colleges or a local technical college. This will be a 
potent factor in ‘determining the character of an institution 
and the educational methods used in its work. 


There are thus three main sections of work, full-time, part- 
time day and evening, which go to determine the character of 
the institution, but the relative volume of work in eath, and 
the consequent balance of effect, will vary from one institution 
to another. This may be illustrated by typical work profiles 
of different types of college as in Diagram 48. 


These work profiles of actual colleges are only broadly illus- 
trative, for the work of technical institutions is neither con- 
stant nor statie for long periods. It changes markedly from 
day to day, both in volume and character. Moreover such а 
representation of work in terms of student-hours gives us а 
ready comparison of the relative number of students attend- 
ing the various types of courses. For example, the College 
of Further Education represented has about 80 senior and 90 
junior full-time students; about 800 part-time day students of 
whom some 560 are day-release students from industry; with 
about 2,280 students attending in the evenings. Full-time 
courses remain much the same from week to week but the 
part-time day load changes each day. A different dues 
takes place from all the varied industries each day, either for 
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a whole day or a half-day, or in some cases for final courses 
for an additional half-day or even two half-days. Again it is 
virtually impossible to secure release from some industries on 
certain days, e.g. no part-time day bakery classes are arranged 
on Fridays. The day release is also affected by the age struc- 
ture of the firms and especially the number of apprentices at 
the same or different stages of training. Industry can hardly 
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be expected to release all on one day for the benefit of the 
college and its own maximum inconvenience. The load must 
be spread and it is unlikely to be spread evenly, but investiga- 
tion of a number of colleges shows no discernible pattern, 
probably because the colleges are full to capacity. Similarly, 
though there is an uneven distribution of enrolments in even- 
ing courses on the five nights Monday to Friday, there is 
again no clearly discernible pattern. These three sections of 
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college work, full-time day, part-time day and evening 
courses, interact as three interpenetrating phases, as repre 
sented in Diagram 5. 

Diagram 5 is intended only to convey in the broadest 
terms what might be the relative volumes of work in а ес 
and their impact on one another. Area (A) represents 
undoubted impact of part-time day courses upon the full-time 
ones, which shows itself in demands for specialist accommoda. 
tion and staff. Where enough of these are available, there is 
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DIAGRAM 5. INTER-RELATION OF FULL-TIME 

„ DAY, PART-TIME DAY AND EVENING COURSES 
The area within the curve UOV represents full-time day 
courses; WOX represents part-time day courses; YOZ repre- 
sents evening courses. The shaded areas represent the actual 
or potential between these three phases of college 


no conflict of interest, but only differing requirements which 
have to be met. When these conditions do not obtain the 
problems are acute and, generally speaking, the temptation 
is to shed part-time courses in favour of full-time ones or, at 
least, not to expand the part-time courses preferentially. It 
is much easier to arrange for a single full-time group through- 
out the week than four or five separate sections of day- 
release courses, 

There is the balance of interest of (say) 20 full-time students 
per annum as against 80-100 part-time students employed im 

` industry, and for a three-year full-time course this means | 

some 55-60 students would exclude about 250 part-time 
students. In terms of the greatest good of the greatest 
number presumably the part-time students should be 


industry, Viewed as long term policy on the ultimate 

in industry the output of 20 full-time students annum 
mas have а much greater value and this because the invest: 
ment of their broadly and more ecientifie education. 


roots in industry, namely, the -time day release courses, 
This contention applies y to recruitment to wand: 
wich courses, but the problem cannot be solved 
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Area B and Area C of Diagram 5 the 
day-time and evening courses and this again ie 


| 


; 


enced by total demands on m— the 
great there is frequently a conflict of interest, example, 

necessary E classes and especially of work in 
studios and drawing offices because of tea-time classes and 
carly evening classes, Another effect, not always readily dis- 
ecrnible but serious in the long run, is that the cleaning und 


maintenance of rooms and equipment 
not sometimes entirely neglected, Areas 


9 
if 


ject to fluctuation from day to and represent varying 
peak loads on accommodation, кй и use of refectory, 
etc. which are not readil enumera. 
tion of patie 11. A central room timetables 
schedule, preferably under the sole control of а senior member 
of май, is vitally to difficulties at thore 


minimise 

inter-phases, expecially overcrowding. 

Not only does this three-phase diagram alter from day to 
day but it, and also Diagram 4, alters from term to term. 
сүзе с have varying Pn а the mast ganara 
enoe interwoven 
pattern is six months from to March in college and 
then the students return to (р. 


à 
i 
i 
РА 
H 


24 


76 4 TECHNICAL EDUCATION 


with September-October examinations beckoning gloomily 
throughout the summer to the unfortunate few, and there 
may be summer ‘short-courses’ in special techniques and 
technologies. As this load declines and if overall staffing 
permits, there will be renewed impetus to research and other 
work done for industry, at least in the major colleges. There 
is always a danger in providing a diagram as too much may 
be read into it, especially on a quantitative basis, but Diagram 
6 is an attempt to picture the varying load of work and arrange- 
ments in a major college. 

Of the generàl factors the primary one is relation to need and 
with it goes the problem of recruitment. The two are not the 
same; the need may be explicit or unrealised but even if it is 
fully acknowledged and an appropriate course has been 
drafted, the problem of securing a proper recruitment remains. 
Providing for an explicit need is а relatively simple matter 
though certain procedures are wise. An exploratory confer- 
ence of interested parties should: be called together to range 
over the problems involved, both from the industrial and col- 
lege aspect, and a satisfactory working arrangement devised. 
This may be done through the College Advisory Committee as 
a whole, or through a sub-committee or an ad hoc panel 
drafted for the specific job (Chapter V). Neither side should 
adopt a bargaining attitude but should co-operate in clarify- 
ing the problem and providing a practicable solution. There 
is sometimes a tendency to regard such innovations as 
definite and complete, when they are mostly experiments the 
conclusion of which cannot be assured or determined in 
advance. Moreover, the experiment, co-operatively under- 
taken, may be the only way of deciding a controversy and may 
justifiably be undertaken for that reason only. Frequently 
the outcome is a surprisingly large enrolment; which may be 
due to a pent-up demand with lower enrolments in subsequent 
years. Initially the latter figure is often most difficult to 
determine and the exploratory committee and the principal 
should be spared the unhelpful attentions of those who dis- 
pense wisdom by hindsight. When the steady figure is deter- 
mined it may fully justify a permanent course or it may 
require a course in parts on an annual cycle, e.g. 1953 Part A; 
1954 Part B; 1955 Part А; or yet again require an intermittent 
course at two or more year intervals until the demand has 
risen to an effective level. This applies particularly to post- 
advanced courses at régional level. 

An unexpectedly large enrolment can result because the 
course has touched off an unrealised need and this may lead 
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to a permanent course with steadily increasing enrolments, 
Those responsible for the college must realise that the situa- 
tion is far more often one of supply and demand, not demand 
and supply. There is nothing exceptional in this as it runs 
throughout life: at no early stage were the publie demands for 
cinema, radio, television, motor cars, synthetic fabrics, health 
services, higher education, as great as the faith and energy of 
those who originated them. 

The response to supply is often unpredictable even for 
established courses. A college may have the same number of 
part-time students in each of two successive sessions but the 
make-up of courses may show substantial changes, some 
being duplicated or triplicated, some even lapsing altogether. 
For new courses the prospect is more uncertain still, and will 
vary according to their nature, whether they be vocational or 
general, educational or leisure activity, whether the students 
be school-leavers or adults. In times of stress and rising fees 
the vocational courses are the last to suffer, but none in 
technical education should regard this reduction of other work 
with equanimity. 

Entry standards are important and should not be unrelated 
to the potential supply of students. Many a course has 
suffered by having its entry conditions set too high or, with 
an established course, having them raised abruptly because of 
rising demands of content or the final passing-out standards 
to be achieved. A hiatus is thus created, for example, 
between the school leaving age from the modern school and 
possible entry into a probationary nurses' training course; ог 
yet again, by a sudden insistence on higher exemption 
standards for National Certificate Courses and thus denying 
entrance to students who formerly profited, by the course 
without complying with such standards. : 

Nowadays it goes almost without saying that the essential 
conditions of success for a vocational course are that it should 
be clearly defined in purpose, progress in clearly defined stages 
and lead to an award (certificate or diploma) which is generally 
accepted in the students? industry or profession and if possible 
in the community at large (Chapter VI) The desire for 
awards has led to an almost bewildering variety of certificates 
— College Certificates of attendance at short courses, and of 
attainment in longer courses, College Ordinary and Higher 
Diplomas, Ordinary National and Higher National Certificates 
and Diplomas, Certificates of Examining Unions and Diplomas 
of Professional Institutions, not to mention Certificates 
of General or Preliminary Education, Advanced G.C.E., 
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Intermediate Degree and Final Degree examinations. The 
desire and social pressure for professional status, or at least 
accredited status, is very strong, with results amusingly if not 
acridly depicted by R. Lewis and Angus Maude in their book 
Professional People. In speaking of possible upgrading to 
professional status they note as one condition 


An assortment of letters designate, for attachment to the names of 
those who feel aspiring enough to pay a few guineas subscription 
for them. We may yet see a Bill presented to Parliament for the 
establishment of a British Hairdressing Board, with compulsory 
registration of hairdressing technicians. In fact, many functions 
with only very little more intellectual content do pass themselves 
off as professional. Even so, in the fullness of time may Jno. 
Smith, Chimney Sweep, become John Smith, A.I.D.D. (Associate 
of the Institute of Domestic Decarbonisers) [2]. 


Or yet again, in dealing with qualifications at management 


level: 


Many of the management bodies speak as if their members enjoyed 
professional status already, and point to the wording of the report 
on Education for Management which brackets accountancy and 
engineering with *those institutions offering a professional qualifi- 
cation in some aspect of management, e.g. Personnel Managers, 
Sales Managers. . . Few would, however, contend that this 
right to put behind one's name such combinations of letters as 
M.O.M.A., M.S.M.A., M.I.W.M., or M.LEx., carries quite the same 
glow of inward worth as the right to call oneself M.LMech.E., or 
С.А. [8]. 


Nevertheless it is easy to be too superior in these matters, 
and not a few have forgotten the incentives along the route 
by which they laboured to achieve competence and status. 
Many a student has set himself a limited objective only to 
‘raise his sights’ on achieving it. Thus in time, with growing 
satisfaction and renewed endeavours, has come his Ordinary 
National Certificate after three years, Higher National Cer- 
tificate after another two, endorsements in the year or two 
following with graduate standing in the Institution and then 
finally, full professional status a few years later—a status but 
dimly apprehended if at all understood when first he set out. 

Other factors which determine the success of courses are 
staffing, buildings and equipment (Chapters XVIII, XIX), 
and the only other general factor is deferment from National 
Service granted to some students to enable them to complete 
training. National Service is an entirely novel factor in this 
country, introduced for the first time in peacetime in 1946-7, 
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which might well have seriously affected many of our courses 
if not wrecked them. That this has not happened has been 
due to the wise and imaginative way in which the Ministry 
of Labour has drawn up its regulations and coped with the 
day to day human problems which arise however good the 
regulations may be. Far from being adverse in effect the 
regulations have had good educational effects and especially 
in stimulating and consolidating day-release from industry 
(Diagram 9). Some employers have granted day-release to 
retain valuable employees and some employees have, been 
brought to realise the value of continued training and study 
both within industry and subsequently in the Services, and 
this has been the Government's intention [4]. 

Readers are referred to Mr. С. J. Nash’s lucid paper [5] 
for a consideration of the principles and rules affecting 
the deferment of full-time and part-time students, articled 
pupils and others being trained for professional posts, includ- 
ing student engineering apprentices and other apprentices and 
learners. Heads of departments naturally make it their 
close concern to understand and keep up-to-date with the 
rules and with the different procedures so as to advise their 
students accordingly. At least one college, however, has 
found it desirable to designate a full-time member of staff as 
dealing *with all questions of deferment from National Ser- 
уїсе* [6]. Not a few prospectuses carry the warning to 
students that though the college staff will advise them, 
students remain responsible for securing their own deferment. 
Each deferment is of course subject to satisfactory attendance 
and progress being made by the student. 3 

Full-time courses ranking for deferment may be classified 
as of ‘Joint Recruiting Board’ standard or below. The 
former include degree courses and Higher National Diploma 
Courses with implications regarding the standards of the 
latter not generally appreciated by the schools or by parents. 
Deferment is safeguarded for the student transferring from а 
part-time course to a full-time or sandwich course and for a 
degree student wishing to gain two years’ industrial experience 
after graduation. Similarly a physics graduate may have two 
years’ practical training to qualify as an electrical engineer. 
Such flexibility of arrangements and training within the 
overall principles laid down is most desirable. 

Deferment for part-time students, apprentices and articled 
pupils is not granted to enable them to sit an examination 
but to pursue a course of training for a professional qualifica- 
tion, which does not merely imply employment plus classes. 
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There must be a substantial element of training in the arrange- 
ments between the employer and employee and for this reason 
the Ministry of Labour insist on the employer allowing time 
off from work for study for eight hours a week on the average. 
Commercial students attending courses for the National Cer- 
tificate in Commerce are not deferred and this has been a 
continuing sore point with the commercial colleges and 
departments [5a]. The O.N.C. and H.N.C. in Commerce are 
not linked with the professional institutions as in engineering 
and, moreover, are still in their very early s . If recog- 
nition could be secured enrolments would increase and defer- 
ment probably follow; if deferment is refused enrolments are 
small and it is more difficult to secure recognition. 

Allin all, deferment regulations have been well administered 
to the general good of students and industry and incidentally 
of the colleges. The effect has been to raise the general age 
range of part-time day students in attendance. 7 

Before we consider the full-time, part-time day and evening 
courses more closely, their relative proportion and age struc- 
ture should be emphasised. These are shown in Table 8 
which is an expanded form of Table 1. 

Continued eduéation is very largely part-time day and 
evening in character, and altogether disproportionately so for 
modern needs. The percentages given in line 23 of Table 8 
are optimistic in that they are based on enrolments and not on 
continued average attendance throughout the session (Table 
18). No people passionately concerned about education 
could long accept the realities of lines 8, 12, 22 and, above all, 
line 24, 

The proportion of young people who cease to have any 
continued education in organised courses is 29 -76% at15 years, 
89-57%, at 16 years, 54:54% for the 17-year-olds and 78:25% 
for those aged 18 to 20 (excepting such education and training 
as is given in Н.М. Forces). These are optimistic figures based 
on actual enrolments, not on cóntinued average attendance, 
which is much less encouraging (Table 18). 


Full-time Courses 

These are of widely varying duration and standards. Some 
are courses of one year or two years in general education, for 
example, for the General Certificate of Education (G.C.E.) at 
Ordinary and Advanced Levels. Strictly speaking these 
belong to the secondary stage of education but these and 
similar courses have been part of the work of technical institu- 
tions for many years. In the past many students, through 
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TABLE 8 


ANALYSIS OF AGE Groups (15 то 20 YEARS) IN SCHOOL, COLLEGE, 
EVENING INSTITUTE AND UNIVERSITY [7, 8] 
(England and Wales, 1952-3) 


Line Aged 15 Aged 16 Aged 17 Aged 18-20 Line 

1 Total Number in age group 571,000 564,000 558,000 1,638,000 
2 Number in Full-time 2 

Education 
3 School 163,918 84,625 40,796 18,218 8 
4 Technical College (Note A) 8,483 8,543 5,153 8,974 4 
5 Art College/School 1,420 1,699 1,828 8,761 5 
6 University (Estimated) — — — 35,00 6 
7 "Totalin Full-time Education 178,821 94,867 47,777 70,958 7 
8 Рег cent. of Age Group in 

Full-time Education 30-48% 16:44% 856% 488% 8 
9 Percent. of Age Group Full- 

time in U.S.A. [9] 88% 76% 61% 21% 9 
10 Number nor in Full-time 

Education 408,082 469,133 510,223 1,567,047 10 
11 Number in Part-time Day 

Release 57,229 72,084 62,589 69,483 11 
12 Per cent. of age group with 

Day Bae cr 10-01% 12:87% 11:239, 424% 12 


18 Per cent. Day Release of 
those not in Full-time 


Education 14:02% 15-48% 12:37% 443% 18 
14 Number in Evening Classes E. 
15 Technical 44,207 76,998 72,808 126,456 is 
16 Art 0,041 7,888 7,817 15,588 F 
17 Total 50,308 84,836 80,185 141,989 17 
18 Lins 17 figures as per cent. 

of age group 8:81% 15-04% 14:37% 867% 18 
19 Number in Evening Insti- 

tutes 119,736 88,526 63,141 73,884 19 
20 Per cent, of age group 

attending Evening 0 20 

Institutes 20:96% 15-68% 11-8396 451% 
21 Gross Total All Evening 21 

Classes 170,044 173,862 143,926 215,878 


22 Per cent. of age group at- 
tending Evening Classes 29:77% 80-72% 25-68% 13-18% 22 


23 Total per cent. of age group 
in attendance at all " 23 
courses 70-2496 60-48% 45-46% 21-75% 

24 Remaining per cent. of age 
group NOT in attendance 24 
(approx.) 30% 4% 559, 18% 


Мое (А) Totals do not include students in the National Colleges (Appendix, 
p. 603). i 

(B) The group aged 18 to 20 is of course affected by call-up to service In nY 
Forces, but many of them at present likely to be interested in or concern 
with daytime courses secure deferment. 

(C) No reliable figures of part-time education are available for the U.S.A- 
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social circumstances and differing rates of personal develop- 
ment have not received the kind of education suitable to their 
needs, and that which their parents wished to afford them. 
While the fascinating controversy over selection for secondary 
education has many causes and still more theories, into which 
we cannot enter here, perhaps the most urgent problem has 
been the distrust and apprehension of a single definitive 
examination, which seemed forever to exclude the possibility 
of a continued good education and a subsequent career in a 
profession or other desirable walk of life. "These courses have 
in fact provided for such students a kind of safety valve in 
the educational system, enabling them to make progress 
when otherwise they would have been frustrated. 

The question now is whether these courses will continue to 
function in this way. All the present signs are of a rapid 
growth, and not least because of the stimulus of the new 
General Certificate of Education which may be taken in single 
subjects and thus allow of a kind of piecemeal ‘accreditation’ 
of courses rather on American lines. “A second factor is the 
general acceptance by the Universities of Advanced Level 
subjects for their entrance requirements, with a resulting 
decline in numbers entering for Intermediate degree examina- 
tions. This increase may, however, prove only to be temporary 
for the numbers are likely to diminish with better selection 
at 11++, with more pupils being encouraged to stay on at the 
grammar schools to 16 and beyond and, in the long run, 
perhaps the most important of all, the growth of senior and 
even sixth forms in modern schools taking the examinations, 
for example, of the Associated Examining Board (pp. 99, 149). 
Yet another significant development is that of co-operative 
arrangements between grammar schools and modern schools 
designed to gather up academic ability at 18-- or 15+ to be 
taken care of on special courses in the grammar schools. | In 
the long transitional period before adequate and appropriate 
secondary education is provided for all, these courses are 
likely to flourish as more and more parents come to find in 
them the second chance they so often desire. l 

There are many vocational courses of one or two years 
duration which are designed to ease the transition from school 
to work through the student gaining essential fundamental 
skills, and being made aware of the scope of various occupa- 
tions and the conditions of the industries of which they are 
part. By their purpose and limited duration these courses 
may be described as technician in character and not techno- 
logical, having an emphasis on skills with a sufficiency of 
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related science and general education. Examples include 
courses in cookery and housecraft, catering, secretarial work, 
design and illustration, photography, printing, silversmiths’ 
work, and many other crafts and skills. Closely related are 
various Ordinary National and College Diploma courses, for 
example in building and engineering, but these generally have 
not been successful. They could not recruit directly from the 
modern schools, and were not attractive to grammar schools 
in being below university standard; they raised problems of 
entry to industry especially in relation to apprenticeship 
schemes and they deferred industrial experience too long. 
Where they have succeeded it has been because they trans- 
cended or transmuted their original limited purposes and 
became recognised as a route beyond the technician level to 
management. 

Generally speaking the age of entry to senior full-time 
courses has been 16 years of age, but this has been varied 
either by making exceptions or by running various ad hoc 
courses to fill the gap between the school leaving age and 16. 
For two-year Ordinary Diploma courses the normal standard 
of entry was a School Certificate with appropriate subjects - 
such as mathematics and science, or satisfactory completion 
of a secondary school course to the age of 16 years or, to 
cover the rare cases of transference from industry, a year ш 
employment and satisfactory completion of a part-time course, 
preferably the first year Ordinary National Certificate. Lat- 
terly the tendency has been to require the appropriate subjects 
at G.C.E. Ordinary Level, which is credit standard in the old 
School Certificate and therefore a raising of the standard of 
entry is being secured. P 

Higher Diploma Courses are of three or four years’ duration 
with entry standards which can only be described as various 
and sometimes contradictory. These Higher Diploma 
Schemes have suffered from too much variation in purpose 
and standards, which are a consequence of a confused and 
changing industrial and educational situation. They have 
hitherto not fully justified themselves as a second route to 
advanced technology and to management alternative to 
degree courses, nor have they received the very active support 
of the professional institutions, even though these have been 
concerned in their administration (Chapter У), and have In 
some cases granted exemptions from parts of their professional 
examinations upon successful completion of the course. Gen- 
erally speaking, the aim should be to make them three- or four- 

_ year courses with a final standard of attainment at degree 
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level. Fora three-year course this fixes the standard of entry 
at G.C.E. Advanced Level, usually in three subjects or, for 
the students now coming more plentifully from industry, suc- 
cessful completion of the related Ordinary National Certificate 
Course. For a four-year course successful completion of the 
second year of an Ordinary National Certificate Course is an 
appropriate standard of entry. In some instances there has 
been no appropriate external administration such as a Joint 
Committee to sponsor a Higher National Diploma Course 
(Chapter V). In such cases the college has usually awarded 
its own Higher Diploma or, as with certain major colleges, the 
Associateship of the College, as is awarded by the Royal 
Technical College, Glasgow; The Heriot-Watt College, Edin- 
burgh; The Royal Technical College, Salford; and the Birming- 
ham College of Technology. The significance of such awards 
is discussed in Chapter XV, but here it must be emphasised 
that the number of colleges granting Associateships must 
necessarily be severely restricted, otherwise Gresham's Law is 
bound to operate. Associateships are also obtainable for Art 
courses in some colleges, but the normal route of progression 
is through a two-year full-time course for the Ministry of 
Education Interfnediate Examination in Art, and then for a 
further period of atleast two years' study for the National 
Diploma in Design in some such specialised branch as 
ceramies, textile design, illustration, painting, sculpture or 
furniture. 

Another significant group of courses are those for the 
degrees of London University (p. 160). Seven technical insti- 
tutions differ from the remainder in having recognised teachers 
of the University of London and their students take Internal 
Degrees (Appendix, p. 610). The Charter of London Univer- 
sity does not permit the extension of internal recognition 
beyond the London area and the students of other colleges 
therefore take the External degree, a system of university 
recognition which certainly troubles the enquiring foreigner 
(Chapter V). The full-time courses are substantially the same 
in content and standards, whether the students are registered 
as internal or external candidates. 

In a comparatively few colleges there is a further major 
group of full-time courses of five or four years’ duration and 
these are for highly prized professional qualifications; for 
example, the courses for the Associateship of the Royal Insti- 
tute of British Architects (A.R.I.B.A.) (p. 320), and for the 
Associateship of the Royal Institute of Chemistry respectively 
(Chapter XIV; Appendix, pp. 610 et seq.). Closely related to 
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such degree and professional courses is the provision of. 
research and post-graduate courses, which are of rapidly 
growing importance in major colleges (Chapter XV). 


‘Sandwich’ Courses 


They are so called because ‘layers’ of full-time college study 
and industrial experience alternate over a period of years, for 
example, six months in industry succeeding six months in col- ' 
lege and so on turnabout for three or four years. "The: 
American name is ‘Co-operative’ courses, because they can 
be run only by the closest co-operation between college and 
industry. There is a general belief that these courses are an | 
American innovation or invention made in 1906 at the 
University of Cincinatti. Sandwich courses were in fact 
started in some form at the Royal Technical College, Glasgow, 
about 1880, and in the Sunderland Technical College in 1908, | 
and in the Northampton Polytechnie, E.C.1, in 1905. i 

Whatever may be the historical precedence of the matter, - 
there has undoubtedly been in the United States а more pur- 
poseful development of this kind of course and with it a more - 
definitive literature. Thus a Committee of the American - 
Society for Engineering Education [10] has set out the 
purposes of co-operative education as follows: 


1. To impart first-hand an actual knowledge of, and experience 
with the execution in industry of engineering designs, projects | 
and developments. 3 

2. To impart understanding of, and familiarity with the problems _ 
and viewpoints of working men and women. 

8. To assist students, by direct and personal experience in 
industry, to test their aptitude for engineering courses. 1 

4. To enable engineering students to adjust themselves to : 
engineering employments by gradual and easy transition from - 
academie pursuits and mode of life to the requirements of 
industry. | 

5. To prepare students for the administrative and operating 
functions which, to a greater or lesser degree, enter into most 
engineering careers. 


Just as laboratory periods in the training of the pure scien- 
tist, and the clinical experience of the medical students in 
*walking the wards', so the experience in industry fulfils an 
essential need for the engineer within the overall period of 
training, and not in some post-dated period. The vacation 
works experience now increasingly arranged for university 
students is a belated token of this need. 


WORKING ARRANGEMENTS AND COURSES 87 


In the American literature will also be found many further 
advantages listed, of which the following are most relevant to 
British conditions: 


i. The student works in some of the most modernly equipped 

manufacturing plants and laboratories in industry. These are 

on a scale and standard utterly beyond the resources of any 
teaching institution, which is also spared acute problems of 
obsolescence. 

During the several works' periods the firm has a first-hand 
opportunity of observing the student's abilities and capacity 
for development, a form of selection by training which is 
probably more profitable than the usual summary or even 
extended interviews plus the college record on paper. 

ii. The student must learn to work with all kinds of people and 
to follow instructions under industrial conditions, and he 
becomes acquainted with job practices, skills, labour and plant 
operation before rather than after graduation. 


With all the foregoing points in favour of sandwich and 
co-operative courses it is a surprising fact, as noted by the 
Universities and Industry Productivity Report [11] that ‘the 
system has not developed to any large extent. The scheme 
involves administrative difficulties on both sides which, whilst 
not insuperable may do much to offset whatever benefits the 
scheme may provide’. The Report is too summary in this 
matter, giving a guarded if not unfavourable assessment 
which is all of а piece with its classification of co-operative 
courses with evening courses, whereas they are far more com- 
parable with full-time courses in status and hours of study. 
As there has been an expansion of sandwich courses since the 
war it is desirable to examine the causes of their limited 
development so far, and almost entirely in engineering only, 
so that suitable safeguards may be employed against potential 
dangers and inherent difficulties. 

Sandwich courses cannot be successfully established unless 
both partners, college and industry, believe in them fully. 
Such a truism may seem superfluous but experience shows the 
cumulative drag of the half-converted on any innovation. The 
college staff may look longingly at the admittedly much simpler 
arrangements of full-time courses and dress this up in the aca- 
demie argument that the student is not fully a student, and 
may thus quote, quite irrelevantly, many of the arguments pro- 
duced against vacation work for academie students [12]. On 
the other hand, supervisory staff in industry may say that 
neither is the student fully a worker, his status and function are 
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necessarily limited, and therefore that the admittedly trouble- 
some arrangements are not justified by the results (which 
however can properly be assessed only when the scheme has 
been wholeheartedly supported or carried through for some 
years). 

Another practical argument of consequence is that it is very 
difficult, if not impossible, to relate the college studies with 
the work of students in a large number of firms and an even 
greater diversity of occupations and jobs within those firms. 
The counter argument is that this betrays a confusion of 
thought about college studies, for these are not to deal 
with the specific industrial practices of the individual firms, 
but with the principles underlying them. Тһе more the 
student sees these underlying principles being applied in prac- 
tice, the better it is for both his theory and practice. Another 
academic argument is that the operation of economic and 
other non-scientific factors may prevent the student gaining 
а fully scientific insight into the problems involved. Again 
the argument is misconceived, for the mode of training is not 
for scientists but technologists for whom an understanding of 
the operation of these non-scientific factors is of vital import- 
ance, and that nowhere can the student under expert guidance 
gain as real an understanding of them as in industry itself. 

Assuming, however, both industry and college to be fully 
persuaded of the value of sandwich courses, some inherent 
difficulties nevertheless remain. The variety of arrangements 
at present in force is mostly due to attempts to minimise these 
diffieulties and the solution chosen depends mainly on the 
nature and structure of the industry, its distribution, and 
the consequent catchment area for the course at the college. 
If the catchment area is local, say 5-10 miles,radius, a short 
periods basis, e.g. a weekly turnabout, may be favoured; a 
long-term basis, e.g. six-monthly periods, undoubtedly favours 
a much wider catehment area and may well require registered 
lodgings. Better still it may justify the setting up of hostels, 
thus giving these students the benefits of residential education 
alongside degree and other full-time students. A short-term 
basis makes it possible to interehange students, Cox-and-Box 
fashion, between industry and college so that the problems of 
industry are minimised while the college teaching staff are 
fully employed in teaching them throughout the three 
academic terms (the students spending the vacation, apart 
from their works holidays, in industry). On the other hand 
the six-monthly turnabout system does allow of greatly 
inereased opportunities for research (hitherto lacking) and 
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visits to industry by teaching staff in the summer term, and 
these opportunities have an enriching and vivifying effect on 
the teaching which all the year round teaching cannot give. 
One system found in the U.S.A., that of complete teaching 
throughout the year, with interchangeable groups of students, 
so that the teaching staff are really on an industrial basis with 
short period vacations (on a staggered basis) should be 
avoided at all costs. It is an unequal partnership in which 
the maximum convenience of industry is bought at a high 
cost in academie terms—in overloading teaching duties and 
in inadequate opportunities for further study ånd research. 

One question is the minimum length of a period in college 
or industry to secure the maximum benefit to all parties: 
should there be a prolonged immersion or a series of repeated 
dips? The former gives a total effect with the advantage of 
full-time education, while the latter is a constant challenge to 
adaptability and provides a greater likelihood of integrating 
theory and practice. Ор the other hand, the prolonged period 
means a long gap in study, which some schemes attempt to 
offset by part-time tutorial classes during the works period. 
In the lists 1 to 5 and (i) to (iii) on pages 86-7, the advantages 
are usually to the student, and also to the college, but the 
advantages to industry are nevertheless very real. They are 
certainly positive enough to prevent any wise industrialist 
wishing to drive too hard a bargain, a deal of diminishing 
returns with overdriven students and staff. There is nothing 
absolute or васгозапс or even as yet traditional abbut the 
relative length of periods in college and industry—all that 
matters about *the thickness of the sandwich' is that it should 
be freely decided by discussion between the representatives of 
industry and the college and the scheme undertaken as a 
fully *co-operative' enterprise. 

The structure of the industry may have a critical effect on 
the administration of the course in deciding whether it shall 
be a *college-based' or a *works-based' course. In the former 
the students are enrolled by the college and placed in industry 
for the works periods, in the latter the students first of all 
enter industry and are then seconded or released by their 
employers to attend college. In America the schemes are 
preponderantly ‘college-based’ and this is due to several 
factors. With an administration centralised in the college, 
schemes can be worked with firms over very long distances (far 
greater than in Britain) and, for the college period, can more 
readily provide the necessary residential facilities. College- 
based courses on a Cox-and-Box arrangement for “а student 
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place' in the firm are more readily made from the college and 
this lines up well with the mass production basis of much of 
American industry. 'То these, the American colleges them- 
selves add further arguments. The first is that the student 
remains primarily a student in training and not a full-time 
operative or employee subject to the full force of industrial 
hazards and problems. While the whole purpose of a 
co-operative course is to give real industrial experience, a 
student in training should not receive its full force and he 
should be ‘eased into’ the industrial situation. This is more 
readily secured, it is said, in a college-based course but there 
are cases where the College is only guaranteed a place in the 
firm with no choice or preference of the kind of work to be 
undertaken. Even so, it is argued that he must be adapt- 
able, fit in.and prove himself and make the firm wish to place 
him in a better position. "The greater the established reputa- 
tion of the institution the more it is able to insist on its 
students remaining in statu pupillari and having an integrated 
rather than an ad hoe works experience. This is shown, for 
example, in the co-operative courses at the Massachusetts 
Institute of Technology and especially in its works schools 
[10b]. i ; 

In Britain the more general *works-based' pattern may be 
due to the more closely-knit industrial conurbation, shorter 
travelling distances, but it is undoubtedly well founded in the 
established system of part-time day education which has not 
a counterpart on a comparable scale in the U.S.A. This has 
provided the basis of co-operation and it is significant that the 
increase of sandwich courses has waited upon the prior 
development of part-time day courses, just as these before 
had waited upon the development of evening courses. In 
both cases the changes have been accelerated by the impact 
of rapidly increasing knowledge and discoveries, which could 
no longer be adequately encompassed in the restricted teach- 
ing time available. Another influential factor has been the 
support of the professional institutions, both in the adminis- 
tration of schemes and in the granting of exemptions from 
professional examinations. 

The Appendix (pp. 628—5) gives the present list of colleges 
with sandwich courses in England, Wales and Scotland: in 1958 
there were about 1,050 students attending such courses in Eng- 
land and Wales, of which about 900 are in engineering courses. 
About 450 students entered all courses in September, 1958, of 
which 396 were in engineering. At the Royal Technical Col- 
lege, Glasgow, the respective figures were 550 and 175. 
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Sandwich course arrangements are applied to courses finish- 
ing at different academie levels, such as Ordinary National 
Diploma, Higher National Certificate, Higher National 
Diploma, and College Associateship (Appendix, pp. 623-5). 
The term Diploma is reserved for a full-time course or its 
equivalent, and a Higher National Certificate course is norm- 
ally a part-time course (Chapter V). Academically the most 
important group is the Higher Diploma courses, and it may 
be confidently asserted that six months in college supported 
by six months’ experience in industry is not less significant 
educationally than the university academic year, even when 
the latter is supported by vacational experience [13]. With 
comparable entry standards a three-year sandwich course 
thus reaches a standard equivalent to a university first degree. 

The pattern of recruitment and entry standards to Higher 
National Diploma works-based sandwich courses is still not 
clear, and the lack of uniformity and clarity is retarding their 
general acceptance. Thus there are three-year courses recruit- 
ing students who have gained an Ordinary National Certificate 
(i.e. completed the S.3 stage) but there are a few with recruit- 
ment at S.2 for three years. These do not gain full exemp- 
tions from professional examinations (Chapter V), do not 
compare with university degrees and do not qualify for 
increased grants under Circular 255—Advanced Technology 
(Chapter XV). On all these counts they should not be called 
Higher (National) Diploma Courses. They should either be 
designated as Higher National Certificate (Sandwich Courses) 
or be upgraded to conform to the normal pattern. Some 
courses recruit for a four-year course students who have satis- 
factorily completed S.2 and are therefore equivalent to those 
of three years from O.N.C. 

"There is some controversy about starting a Higher Diploma 
course with an S.2 or with an O.N.C. (5.3) standard. With 
an S.2 intake a fuller scientific basis can be given as compared 
with the S.3 part-time course which the student would other- 
wise be taking. Practical considerations of recruitment how- 
ever weigh heavily in favour of a completed O.N.C. (S.3) intake. 
It is asking too much of a college contributory to а major 
institution (where an H.N.D. course properly belongs) to forego 
the natural satisfaction of its labours in national awards. In 
these circumstances recruitment is not likely to be fostered. 
Again, if a student should fail or for some reason not complete 
the course (quite possibly not his fault), unless he enters with 
an O.N.C. he has no qualification to fall back upon. Prestige 
and human interests apart, however, there are other 
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considerations. The Ordinary National Certificate is an award 
determined nationally and is external to the college, and thus 
affords a standard for work done in a wide variety of institu- 
tions. It is therefore an accredited standard of entry to a 
course, and as such, it is far more acceptableto Local Education 
Authorities for awarding Scholarships and grants, than is the 
unassessed 5.2 intake. 

The three-year part-time course is an integrated one 
in a way the first two years cannot be, and in that sense it 
forms a rather more defined preparation for a major course. 
Moreover an O.N.C. intake accords better with the recruitment 
of grammar school and secondary technical school pupils. 
Assuming these gain the Ordinary General Certificate of 
Education in appropriate subjects they may enter the second 
year of the O.N.C. and would thus have two years in industry, 
a period extended enough for the employers to assess their 
worth and for their continued academic promise to become 
evident. If the course is primarily or mainly college-based 
the related standard of entry is the Advanced G.C.E. in 
appropriate subjects. It must be emphasised strongly that 
the criteria for entry to a course are not educational ones only, _ 
but include personal characteristics which are more difficult 
to determine. Wherever possible selection should be made 
jointly by the firm and the college, based on the assessed 
ability to profit from the college study and the proposed 
works training. 

There is also some controversy about the inclusion of man- 
agement subjects in such courses. Some consider them pre- 
mature and a waste of time, but this would have more force 
for full-time students as they have no relevant industrial 
experience in contrast to those in Sandwich courses. Man- 
agement courses are discussed later (pp. 209, 371), but their 
aim should be to create in the student an awareness of indus- 
trial problems, and to fill out the general background of his 
particular technology and industry (p. 872). Such subjects 
as Industrial Economics, Methods Engineering and Employ- 
ment Relationships are appropriate especially in the later 
years. 

The suecess of sandwich courses, especially works-based 
ones, partly depends on the size and nature of the firms likely 
to be concerned. Many big firms pay wages during the college 
period, but there would be many more recruits from medium 
and the small firms if the problem of appropriate grants to 
students were solved satisfactorily (p. 525). ‘The value of the 
‘Scholarship’ given by the firm in continuing to pay wages to 
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the student for college periods is not widely appreciated; it 
compares favourably with a State scholarship and is not sub- 
ject to a parental income test. Generally speaking small 
firms do not and maybe cannot support sandwich courses, for 
they have not the resources in manpower to second students 
for the college period, nor can they readily commit themselves 
to taking on two students on an interchange basis. The 
nature of the industry affects recruitment and, as with part- 
time day release courses, the greatest support comes from the 
engineering industry. Since the war partigilarly, experi- 
ments have been and are still being made with Higher Diploma 
Sandwich Courses for other technologies and occupations, e.g. 
metallurgy, civil engineering, gas engineering, applied physics, 
building, bakery, and textiles. The building and textile indus- 
tries in contrast to engineering, are those in which extended 
training has so far not been keenly felt to be essential to 
economie survival. We may hazard the conjecture that only 
those industries whose economie problems become painfully 
acute will readily co-operate in establishing new schemes of 
training in this as in other ways. This is likely to be still 
more true at the post-graduate stage where, by contrast 
with the U.S.A., we have not started on sandwich courses at 
all. 

In an age of vastly growing science or technology the limita- 
tions of part-time day courses for advanced studies become 
ever more apparent. The choice is one of an increasingly cir- 
cumscribed syllabus to attain the necessary level on a nar- 
rower front, which becomes self-defeating as the high level 
cannot be attained except on a broad basis of science; or of а 
strict limitation of height to the technician's level and scope, 
with no attainment of advanced technology. The solution is 
the sandwich course, a fertile hybrid as it were of the full-time 
and part-time course. Moreover the sandwich courses afford 
more liberal conditions for the development of a student's per- 
sonality and interests, which are of great moment in qualifying 
for leadership in one or more of the various industrial fields, 
especially in manufacture and production, administration, 
and sales. The position in regard to these has also changed 
markedly since the National Certificate courses were started 
in 1921 because of the development by firms of university 
graduate apprenticeship or training schemes, which have pro- 
duced excellent results especially in design and research. 
They have not been so successful in manufacture, produc- 
tion and administration, for which close contact with industry 
is probably desirable at an earlier age than 22 to 25 (later 
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confliet of views which derived in part from the new-found 
status (real or anticipated) of the junior technical schools and 
from the uncertain future of technical education itself. "There 
were those who conceded no virtues in the presence of the 
schools within the colleges, while others admitted no defects 
in so close a relationship. "There were those who, mindful of 
the struggle to establish the schools in the past, felt impelled 
to resist any attempt at separation, while others, impressed 
with the urgent possibilities of development in senior work, 
were anxious to be rid of an embarrassment at the earliest 
possible moment. With the continued development of 
senior work some aspects of this controversy have become 
clearer, but the conflict of views remains and leads to bitter 
letters in the educational press from time to time. About 
two-thirds of the schools with over half the pupils are still 
housed on the premises of further education establishments 
as shown in Table 9a. 


TABLE 9a 


SECONDARY TECHNICAL SCHOOLS 1952-3 
(England and Wales) 
No. of No.of 
Schools Pupils 


(i) Schools and Enrolments 
Schools housed in Further Education Establishments 167 43,660 
Other Secondary Technical Schools 83 35,554 
250 79,214 


I 


» 
Number of Pupils in 


Schools in Further Other 
Education Establishments Schools 


(ii) Types of Courses 


Course 

Art 773 » 2,190 
Agriculture ` 184 98 
Building 6,609 1,982 
Commercial 6,212 5,821 
Dressmaking 443 418 
Engineering 14,548 4,984 
Housecraft/Household Management 285 88 
Handicraft 146 25 

Pre-Nursing 330 ES 
Others 1,530 416 
TorAL 31,013 16,012 
Separate Totals not Available 12,047 19,542 
43,000 85,554 


It therefore still seems desirable to set down the main 
points of controversy in the hope of clarifying the issues. 
There are advantages and disadvantages claimed for both 


— 
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school and college. For the school there are said to be five 
main advantages: : 


i. Senior Expert Staff, with indispensable industrial, commercial 
or artistic experience, are available to ensure the reality and 
efficiency of the vocational classes. 

ii. Specialised Equipment is available, which cannot be provided 
in many places, so that a joint arrangement ensures economical 
use. 

iii. Planned Courses secure continuity of progress into senior 
courses. T 

iv. Employment is more readily secured because of the industrial 
and commercial contacts of the college. 

v. Prestige is gained by the school when it is part of a large well- 
equipped college. 


For the college the advantages have been fewer but they 
have not been unimportant: 


i. A supply of students is facilitated and, moreover, those with the 
right outlook and training. This is seen at once in the remark- 
able proportion of Higher National Certificates gained by 
ex-junior technical scholars (p. 224). 

ii. Greater availability of full-time staff has been possible, both 
technical and on the general educational side. This has been of 
the greatest value in assisting the development of part-time day 
and evening classes in the smaller institutions, but it is likely to 
be a factor of diminishing importance with the rapid «develop- 
ment of senior technical work. 


These advantages have been mutual; so also have been the 
disadvantages of which the following are the most important: 


i. A conflict of discipline results with school pupils alongside 
senior part-time day students, many of similar age and with 
different groups each day, and senior full-time students, perhaps 
including those in university degrees and higher diploma courses. 

ii. Complexity of timetables for staffing and accommodation, with 
rigid arrangements, imposing an undue need for consultation 
between Principal and Headmaster. With overcrowded condi- 
tions this requires the greatest goodwill and mutual consideration 
to ensure harmonious working—a situation greatly at the mercy 
of personalities, congenial or otherwise. 

iii. A conflict of interests is always likely to arise, especially in the 
use of specialised rooms, and in the provision of out-of-school 
activities. 

iv. A conflict of future interests is almost certain to arise: indeed, 
since the war the problems of expansion have become acute. 
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Many Principals have been embarrassed by a choice of priorities 
of development or, what is worse, by not being able to develop 
the senior work at all until the school is housed in separate 
premises. 


v. Prestige. A school is one thing, a college another and it is no 
disparagement of schooling to insist on this differentiation, nor 
to say that it is difficult to raise the prestige of a college with a 
large number of school children within it. If it is done it is 
despite this. At the same time it is said that the lack of inde- 
pendence of the school detracts from its standing compared with 
that of the grammar schools. The value put on these contentions 
is apt to depend largely on the relative size of school and college, 
the possibilities (real or imaginary) of development, and, what 
is seldom mentioned but weighs heavily with parents and 
employers, the general standard of staffing and amenities. 


With these many points in mind, what has been the effect 
of the 1944 Education Act on this juxtaposition of school and 
college, and what further changes are likely? For the school 
there are two main considerations: 


i. The need to lower the age of entry to 11 years. In the past the 
Junior Technical Sehools which recruited at 13 years, had not 
parity of selection with the grammar schools; now they must 
recruit from the secondary modern schools whose heads are 
naturally interested to keep their best pupils to build up their 
schools, and have every inducement to do so. Any hope of 
adequate selection for secondary schools at 13 years, or of trans- 
fer bétween them, is too slender as a basis for practical considera- 
tions. Things being as they are, or are likely to be in the near 
future, the pressure is all directed to securing entry to the 
secondary technical school at 11 years of age—whatever the 
psychological evidence may be. 

ii. Increase in age range to include 16-18 years: Again we have 
the argument of parity with grammar schools, though not with 
the same force as the 11+ argument at present. But there is 
here a likely conflict of interest with the technical colleges, with 
an increasing stress of argument concerning specialist staff and 
equipment. 


For the technical college there are three main factors: 


i. Increased Volume of Work. This has already taken place 
since the 1944 Act, creating the problems of choice of develop- 
ment already mentioned. Moreover it is permanent and will 
grow still further. In these circumstances the colleges need no 
longer think in terms of the ‘scarcity-values’ of former days, 
when the junior technical school was a ‘godsend to fill up the 
place in the daytime’, 
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ii. Increased Variety of Work and Students. These also have 
come about since the war and will continue. They arise from 
students taking courses after military service and those with 
extended day-release (note the 36,918 aged 21 years and over), 
students in sandwich courses, refresher courses for execu- 
tives, foremen and others, those undertaking research, post- 
advanced/post-graduate courses, etc. all of which make it 
undesirable from both points of view to have a school within а 
college. 

iii. Increased Numbers of Secondary Technical Schools. “The 
slow progress of Secondary Technical Education' [16] has been 
critically examined by A. J. Jenkinson, and lack of progress 
here is one of the major failures in working out the Education 
Act in the post-war decade. If this is to be remedied then the 
number of secondary technical schools must increase greatly, 
and in any such expansion the schools could not remain directly 
linked with the technical institutions any more strongly than the 
grammar schools are with the universities, quite apart from any 
question of bilateral schools—grammar and technical or modern 
and technical, or possibly high schools on lines advocated by 
Dr. W. P. Alexander [18]. 


It is well therefore to assume that with the expansion on 
both sides, senior and junior, separation is inevitable in the 
great majority of cases. Joint working is likely to remain 
only in small local colleges of further education with no sub- 
stantial volume of senior full-time work but with county 
colleges or part-time day release courses. In sum, joint 
working should be undertaken or continued only where it is 
manifestly to the good of both sides. Where the foregoing 
advantages, which did not disappear when the 1944 Education 
Act was passed, clearly exceed the disadvantages, the latter 
can still be greatly minimised with good will and co-operation, 
but certain essential conditions should be secured—clear 
articles of governance, relative responsibilities of the Principal 
and Headmaster, especially as regards ultimate decisions 
regarding staffing and accommodation, so that there 1s no 
danger of a cuckoo in the nest or unreasonable treatment ofa 
younger minority (Chapter XVI). The siting of the separate 
schools near the technical college could clearly be advan- 
tageous to both. 

Just as the development of secondary grammar schools was 
stimulated by the examination for the School Certificate 
(whether they regretted its other effects or not), so perhaps the 
growth of secondary technical schools may be stimulated by 
the work of the Associated Examinations Board for the Genera 
Certificate of Education established in 1958. This will offer 
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examinations having a bias towards the particular needs of 
pupils in technical, commercial and modern secondary schools 


and classes, for example, in the following, art, building sub- ~ | 


jects, domestic subjects, economies and commercial subjects, 
engineering subjects, geography, handicrafts, mathematics, 


modern languages, science. The City and Guilds of London | - i 


Institute is responsible for the administrative work (p. 152). 
Another contemporary development should be noted in the 
arrangement between the Union of Lancashire and Cheshire 


Institutes and the Northern Universities Joint Matricu- 
lation Board (p. 149). It is difficult to assess the future - 
of these innovations but they will be watched with great | 


interest. 

Changes bring diffieulties and doubts, and many who have 
seen or contributed to the successful work of the junior tech- 
nical schools in the past have fears and regrets about these 
changes, actual and impending. Some fear that they will 
decline—vocationally speaking—into grammar schools or 
modern schools, or by absorption into all-enveloping-multila- 
teral schools or high schools guided by academic heads. 
Snobbery and misguided educational aims will do their worst 
unless there is care and vigilance. Recently a grammar school 
was celebrating the Jubilee of its foundation as a technical 
school in the days of ‘whiskey money’. With fine unconscious 
irony the chief speaker proclaimed ‘What changes, what 
developments, what transformations have we seen! How 
those who started this school would have marvelled at what 
we see to-day!’ The recent series of articles on the secondary 
technical school in the Journal of Education and Times 
Educational Supplement [15], show continued concern about 
their work and future, which is not surprising with the fore- 
going history in mind, and the proposal to abolish them 
altogether [18]. This is in direct contradiction to the view 
expressed by Sir Godfrey Ince: 


I personally am delighted at the development of secondary tech- 
nical schools—it seems to me to have great possibilities for both 
the youth of the country and for industry and the professions. 
Naturally at the beginning of a new development of this kind one 
expects to find caution, but I hope that caution will not be carried 
too far and that in the future we shall see a real element of boldness 
and imagination coming into the development of these secondary 
technical schools [19]. 
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CHAPTER IV 


GENERAL WORKING ARRANGEMENTS AND 
COURSES (MAINLY PART-TIME) 


Part-time Day Courses 


BEFORE we consider these courses from the internal college 
viewpoint it is well first to review their development and the 
underlying factors which still determine their size and char- 
acter, for a more striking example of the influence of economie 
and social factors on the work of an educational institution 
could hardly be found. Since pre-war days part-time day 
education has expanded some seven times as shown in the 
Table 2 (p. 6) and not unnaturally there has been a good 
deal of satisfaction at the progress made. There is indeed a 
risk of complacency, so that it is of first importance to look 
at the total scale of the problem if the provisions of the 1944 
Edueation Act are to be met. "The issues involved can best 
be seen by separate consideration of the various groups attend- 
ing part-time day courses, namely, those engaged in employ- 
ment aged 15 to 17 years of age, those 18 years of age and over 
also in employment; and secondly, the various other groups 
such as leisure classes and so forth. There are some who 
understandably dislike the term ‘day-release’ for those in 
employment, as implying a release from bondage or at least 
unavoidably unpleasant conditions; but we shall use it as it 
has passed into our educational terminology or jargon, and it 
is most unlikely to be displaced. : 

The varying composition year by year since the war 1$ 
shown in Diagram 7. Unfortunately it is.not possible to 
derive a similar diagram in terms of student hours of attend- 
ance. If it were, it would almost certainly show a far greater 
relative expansion of the ‘volume’ of work in day-release 
courses, for these are mainly on a full-day basis whereas 
Шо of the other part-time day classes are on a half-day 

asis. 

The continued rise of day-release numbers is striking, but 
further analysis is required into different age groups to appre- 
ciate the significance of the expansion of day-release respec- 
tively at the county college agerange and beyondit. Diagram 
8 shows the age groups in 1952-58 and the figure of 106,401 
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students over county college age, including 36,918 aged 21 
years and over, is very remarkable; these figures are 84-4% 
and 11-9°% respectively of the total day-release of 309,255. 
Diagram 8 also shows that many fewer women students are 
enrolled to attend these courses than men, but how far this is 
due to the kinds of occupation mostly held by women is 
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. DIAGRAM 7.* 
GROWTH OF PART-TIME DAY COURSES AND CLASSES 
(England and Wales, АП Establishments) 
Source: Ministry of Education Report, ‘Education in 1953. Tables 44 and 51, 
and equivalent Tables in previous Reports (H.M.S.O.) 


difficult to determine (p. 332).: The diagram does show а 
greater equality of treatment at the county college age range 
than later. А 

The different rate of expansion for the different age groups 


is shown in Diagram 9, being most rapid for tbe county 
college group. 
The increase shown in Diagram 9 for the 18 to 20 age 


group may be thought surprising in view of call-up for 
* Day release figures 1953-4 Session =326,223: 1954-5 =854,941 students. 
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military service; on the con ‚ И is due in part at least to 
deferment from military ч a in courses of 
training recognised for this purpose (р, 
The rate of expansion of the county npn in 
Diagram 0 may be misleading, and give rise optimism. 
The full significance of 
Diagram 58 is seen onl = 
when the com = 
made of the foregoing age 
groups against the total Ps — 
number who could attend 
part-time day courses if 
all arrangements were sat- 
iefactorily made. 
48 of the 1044 Education 
Act laid down the duties 
of Local Authorities: 


To establish and maintain 
county colleges, that is to 
tay, centres by 
the Minister for 
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present revolution’ [2]. We may speculate as to when ‘the 
revolution’ will overturn the whole, especially when we recall 
that a publie meeting was held on 4th December, 1958, to 
celebrate the starting of day continuation classes by Cadbury 
Brothers and the Birmingham Education Committee 40 years 
before[8]. This event led to a lengthy correspondence in The 
Times [4], full of hopes, wise counsel and the fruits of experi- 
ence, but all this cannot alter the hard fact that for this age 
group in England and Wales we have another sevenfold 
expansion still to achieve. In Scotland the position appears 
much worse [5]. The quantitative measure of the task which 
lies ahead can most readily be seen from Diagram 10. 
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ACTUAL AND POTENTIAL COUNTY COLLEGE STUDENTS 
Ages 15, 16 and 17 years 1 
Source: Ministry of Education Report, ‘Education in 1953’, Tables 2 and 51, 
апа equivalent "Tables in previous Reports (H.M.S.O.) 


The gap in present provision for those not in full-time 
education is shown by (A) in Diagram 10. This is formidable 
enough but the ‘bulge’ passing through the schools will e 
the'county college’ groups about 1961—68, and the present tota 
15-17 age group of 1,693,000 will have increased to about 
2,880,000 between 1962-65. Assuming that much the same 
proportion of children continue in full-time education the 
potential expansion required is to point (n) in Diagram 10. I 
more stay at school the gap will be correspondingly reduced, 
and if by then the school leaving age is raised to 16 years 
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the number remaining for the county colleges is represented 
by point (к) in Diagram 10. At the last two years’ rate of 
expansion point (B) in Diagram 10 will be reached by 1962-63; 
taking the best average post-war expansion the result will still 
only be that represented by point (c). 4 

Diagram 10 should drive home the scale of provision yet to 
be made in creating county colleges, but the problems are 
likely to be even more acute. At present most part-time day 
courses total about 220 hours per annum whereas Section 
43 (8) (a) of the 1944 Education Act requires ‘got less than 
three hundred and thirty hours instruction in a period of 
twelve months’. To comply with this, present day courses, 
on average, would need to be increased by one half, with 
formidable requirements in staffing and accommodation. 
These cardinal problems combined with one another to wreck 
all hopes placed on the Fisher Act, except in the unique ease 
of Rugby which has been recounted by its Principal, Mr. P. I. 
Kitchen, O.B.E., in his book From Learning to Earning [6]. 

Moreover, there is the imperative necessity to bring the 
whole scheme into effect on the same appointed date every- 
where. Assuming that the present number of about 1,887,000 
is to be gathered into county colleges, and that the daily dis- 
tribution is a reasonable average, there would be a maximum 
daily roll of about 370,000 students. Assuming normal 
stafling ratios (despite special requirements) and allowing for 
a 7}-hour day as against the present usual 6-hour day, this 
means that about 22,500 teachers would be required. Against 
this may be set a present estimated total of 2,200 teachers 
engaged on this work so that about 20,300 additional teachers 
will be required, a formidable total indeed [7]. Of course the 
scheme would be brought in over a three-year period, requir- 
ing about 7,000 more teachers annually for three successive 
years. There is unlikely to be a great increase in works 
schools (p. 186), though these can probably be more readily 
staffed with teachers remaining in industrial employment than 
entirely separate county colleges. With no material changes 
in these respects there will be some 665,000 more young people 
age 15-17 years in employment (with important consequences 
for full employment) (Chapter VI) and this would mean à 
50% increase in staffing on the foregoing figures, a require- 
ment of 81,900 teachers altogether or 10,600 per annum for 
three years. Finally many of these teachers will need to have 
had industrial or other specialist experience. АП in all, the 
problem is formidable but not impossible of solution. 

One further question of great importance 15 whether the 
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occupations of those already released are different in kind and 
scope from those not at present in attendance but who would 
attend eounty colleges. Table 10 is therefore of particular 
interest [8]. 

TABLE 10 


Day-RELEASE STUDENTS 
CLASSIFIED ACCORDING TO THE INDUSTRY OF THE EMPLOYER 


Release to Total Percentage 
Technical Art Release of Total 
Institu- Institu- for Release All 
Industzy tions tions only Industry Industries 
Agriculture and Horticulture 927 i 928 0:30 
Mining and Quarrying 29,691 — 29,691 9-59 
Treatment of Non-Metalliferous 
Mining Products other than 
Coal 1,118 193 1,306 0:44 
Chemieals and Allied Trades 10,440 55 10,995 8:55 
Metal Manufacture 3,618 67 8,685 1-19 
Engineering, Shipbuilding and 
Electrical Goods 115,138 180 115,318 37:25 
Vehicles 5,036 27 5,063 1:63 
Metal Goods not elsewhere 
specified 594 — 594 0-19 
Precision Instruments, Jewel- 
lery, etc. 861 337 698 0:22 
Textiles 5,117 184 5,801 1-71 
Leather, Leather Goods and 150 54 204 0-07 
Fur Clothing 2,979 "79 8,058 0:99 
Food, Drink and Tobacco 6,805 72 6,877 2:22 
Manufacture of Wood and Cork 1,083 575 1,658 0:53 
Paper and Printing 6,794 3,683 10,477 8-88 
Other Manufacturing Industries 2,611 8 2,614 0-84 
Building and Contracting 34,280 4,695 39,195 12:66 
Gas, Electricity and Water 5,588 6 5,589 1-79 
Transport and Communication 10,966 196 11,162 3-60 
Distributive Trades 10,353 162 10,515 3:39 
Insurance, Banking and Finance 160 — 160 0:05 
Public Administration апа 
Defence 16,208 278 16,481 5:82 
Professional Services 24,054 1,297 :25,851 8:19 
Miscellaneous Services 2,007 218 2,885 0:93 
Toran 296,623 12,082 809,255 100% 
% of Total 95-92 4:08 100% 


Out of fifteen different categories the first six biggest propor- 
tions (in decreasing order) come from engineering industries; 
building, publie utilities and local government, chemical 
industries and commercial and professional occupations. 
These industries are ones in which training is vitally necessary 
to their proper performance or economie survival. Assuming 
for the moment that this is so, we may look at Diagram 11, 
which shows their relative development since the war [9]. 

There has not been a strong differential development but 
three groups have increased in much the same proportion. 
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The major groups, engineering, building, chemicals, mining 
and publie services, comprise the greater part of day-release, 
and its general rate of increase over these years is the direct 
result of the increase of these main groups. In other words 
the extension or spread of day-release into other occupations 
and industries has been negligible in comparison with the 
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DIAGRAM 11. ANALYSIS OF GROWTH OF PART-TIME DAY RELEASE 
BY INDUSTRIES 
From Ministry of Education 1953 Report by permission of the Controller Н.М.5.0. 


expansion of day-release in industries where it has been long 
accepted. In terms of industries we are still preaching only 
to the converted. 

The kinds of part-time day course available have been and 
still largely are professional in character and designed to lead 
to advancement in industry. Whatever may have been the 
original purpose of the National Certificate system in terms of 
the education of technicians, it has in fact become a much 
frequented route to the desirable professional standing, for 
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example, of a qualified engineer. With limited resources and 
the desire for prestige, technical colleges have hitherto con- 
centrated upon professional and degree courses to the com- 
parative neglect of craft courses. Moreover—and this has 
been a serious criticism of the content of higher courses pro- 
vided for industry—it has been possible to run these higher 
courses with fewer practical facilities than would be necessary 
for craft and practical technological courses. This is one of 
the reasons why, in Pamphlet No. 8, Further Education, para. 
29, it is stated that ‘the practical education of. the lower 
grades of industrial workers has been attempted only to a 
small extent’. Another reason given is that the standard of 
education of the worker has been too low to form a sound 
basis even for a light structure of technical and scientific train- 
ing. Itis hoped that a year’s extra schooling, especially when 
the long-delayed reduction in the size of classes is achieved, 
will do a great deal to remedy this, but, as already noted, it 
creates a serious teaching problem, especially when part-time 
day classes are too small to allow of proper grading. The 
changing attitude of industry may also ease the situation 
(р. 178). 

The nature of part-time day courses is indicated by the 
industries listed in Table 10, and these are provided for three 
main levels leading to professional technician and skilled 
craftsmen, or equivalent and, much more rarely, semi-skilled 
occupations [10]. This purpose largely determines the length 
of the course, the majority being of three, four or five years 
at the technician and skilled craftsman level, and up to seven 
or more years for professional qualifications. Тһе general 
arrangements of these courses and the resulting qualifications 
are dealt with under various partnerships in technical educa- 
tion (Chapter V), and their technical details in Chapters VI to 
XIII. . 

Part-time day-release courses are very varied, but the main 
types are shown in Diagram 12. The minimum time for com- 
pleting a B.Se(Eng.) London External Degree Course 18 
shown in (i) and assumes that the student has no mishap on 
the way. It is a very exacting course and not the least 
difficult part is that for the Intermediate Degree, or Advanced 
G.C.E. at the end of two years. The difficulty arises directly 
from the previous education of the student. If he comes from 
secondary education with all or most of his G.C.E. Ordinary 
Level subjects he will enter Course (i) and if he has the 
Advanced G.C.E. requirements he will enter the Part I Final 
Course. If he has only partial Advanced G.C.E. requirements 
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he will probably enter the second year and complete the 
requirements at the end of that year (the ages shown in 
the diagram are not rigid but give the minimum likely condi- 
tions). Course (ii) shows the normal sequel for a student with 
few Ordinary G.C.E. subjects which he may complete in 
stages, or take the minimum number and hope to complete 
the Advanced G.C.E. in three years. Problems of deferment 
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should not be overlooked, especially because the student wish- 
ing to take an External Degree cannot secure deferment until 
he has Intermediate or the Advanced G.C.E. In that case the 
student's course is lengthened by two years' National Service. 
While it is possible for a student to enter such a course directly 
from an Evening Institute Preliminary Senior Technical 
(P.S.T.) Course, this is now very unusual and he is generally 
advised to take the National Certificate Course. There is still 
a significant number of students who complete the Higher 
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National Certificate Course and then start on the degree 
course, even though the firm understandably no longer grant 
day-release. This reflects the higher social prestige of & 
university degree and/or the lack of a more broadly based 
Higher National Diploma Sandwich Course (pp. 86-94). 
The difficulty of the course is also directly related to the 
time available in college. The rate of progress as between 
course (i) and course (ii) will be greatly determined by the 
proportion of day-release and evening attendance. Course (i) 
can be managed on one day plus one, or preferably two even- 
ings (or one plus Saturday morning), but at the Final stage it 
is better managed—in the sense of more effective study and 
the greater likelihood of a good degree—with 1} days’ release 
plus one or two evenings. At Rugby the degree course i$ 
arranged in close co-operation with British Thomson 
Houston Co. Ltd., on the basis of one day and two evenings 
over a period of two years and two terms for Part I; and for 
Part П full-time attendance for four terms. "The Course is 
particularly designed as the “industry-based” equivalent of & 
full-time University course. The young professional engineer, 
starting on this route to his professional qualifications, builds 
up his experience concurrently in his apprenticeship and 
college studies’ [11]. B 
Similar considerations apply also to the National Certificate 
Course (iii), and particularly as regards the completion of the 
Higher National Certificate Course and endorsements (p. 157). 
The increased day-release of older students shown in Diagram 


8 (p. 106), is thus a very important development. Course (iii) - 


of Diagram 12, shows the minimum time, but many, if not 
the majority of students, take at least a year longer and some 
have several repeat examinations which poses important 
questions of selection (Chapter VII). Craft courses are more 
varied in duration and standards than other courses, but 
course (iv) of Diagram 12 shows the arrangement, again оп a 
minimum time basis, for a five-year course for the City an 
Guilds of London Institute (p. 150) Final Examination in 
Machine-shop Engineering. In the building crafts the Final 
Examination is taken at the end of four years, and і 
endorsements or additional subjects for the Full "Technological 
Certificate, where such is applicable, in the following or subse- 
quent years as the student can manage to complete 
necessary study in the time available to him; this is normally 
only in the evenings at a period when he is taking on in 
responsibilities. Very able students may be encouraged to 
transfer to the National Certificate Course at a stage which i5 
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courses. No selection үсе ever be perfect and social 

factors may supervene to disturb a young person's ordered 
rogress (Chapters VII and XVII), and for an able student to 
be рога ШИН to adverse conditions is unjust and 

frustrating. 

though small, is therefore very important in lateral 

flexibility in a vertical structure, a feature зра e and 


Another important matter, closely related to management 
requirements sail ару ра ia and com- 
merce, is that of continued general education. Indeed this 
has become of such importance as to be а subject of con 


terms such as voca and non-vocational, vocational and 
ral studies, vocational and liberal studies, vocational and 
o studies, leading not unnaturally to such an antithesis 
аз ‘a broad liberal education and a narrow vocational traine 
ing’. With the changeover from classes to part-time — 
day courses the hours of attendance have from about 
150 to about 220 per annum, i.e. about а 50% increase,.thus 
making substantial changes possible. But with the high techni- 
cal standard aimed at, the extra time has been gladly, not to say 
avidly, seized upon to fill out the vocational su increase 


matics to meet rising external compulsory standards. Though 
But if the county colleges were brought into being, the hours 


would again be increased by about 50% from some 220 hours 
to 830 hours per annum. Again, for the technical courses, 


at the moment, there seems little likelihood of a 
ready and wide acceptance—except in some day contiuuntion 
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and works schools—of a timetable made up as indicated in 
Youth's Opportunity. There the suggestion is a day ‘of eight 
periods, of which one and a half are to be given to physieal 
education, three to practical, two to general and one and a half 
to elective activities. Such a day seems to give the necessary 
balance of movement and stillness, of physical and mental 
activity, of free choice and imposed, and of active and passive 
participation’ [18]. Against such a picture of perfection most 
schemes present a disturbing imbalance (Chapter XXVIII). 
The 1944»Act allows of an alternative mode of attendance 
in continuous attendance 'for one continuous period of eight 
weeks or two continuous periods of four weeks in every such 
year. This may be preferable where a young person is 
employed in an industry with widely varying seasonal 
demands, as, for example, in agriculture and in the catering 
trade in seaside resorts. There would probably be a different 
arrangement in rural areas contiguous to towns but in thinly 


populated areas the best solution is that of a residential: 


college. The Ministry's pamphlet No. 8, Youth’s Opportunity, 
discusses four ways in which a county authority may provide 
for its rural part-time students (i) by sending them to a day 
college on the outskirts of a small town, (ii) by establishing 
residential colleges, (iii) by combining the residential college 
with the day college by building a hostel at the latter, and 


(iv) it may attach a day college to some existing community — 


centre or, less desirably, to a secondary school. A period of 
residential college life can have a profound social effect com- 
pared with the brief weekly visit to a day college, an effect 
which might well be as profound for this age as the Danish 
Folk High Schools have been with adults [14]. On the other 
hand, it seems probable that the educational effect through 
the knowledge and skills gained may well be greater with 
attendance and contact kept up throughout the year. Mm 
the absence of extended experiment, argument on these two 
aspects can undoubtedly flourish, for at the moment there 15 
no evidence on which to decide. Indeed а comparison 0 
Pamphlet No. 3 with the 1954 Report of the Working Party 
on Agricultural Education [15] is definitely discouraging wit 
major problems yet to be solved. On reflection, we cou 
hope that the best could be secured of both worlds and that 
both modes of education could be combined. This is in effect 
what is already happening with the increasing opportunities 
for residential education provided for young people in employ- 
ment, in residential colleges, extra mural departments, the 
Outward Bound Schools and so forth (Chapter VI). 
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TABLE 11 


Supsecrs STUDIED IN EVENING CLASSES IN Mason ESTABLISHMENTS 
(OTHER THAN Авт) AND EVENING INSTITUTES 
(England and Wales 1951-2) 


Student Hours A x % 
of Attendance of Section 
SECTION A: GENERAL SUBJECTS 


1. English 5,002,736 11:89 
2. Languages Other than English 2,419,883 5-74 
3. Social Sciences 1,494,162 8-55 
4. Mental and Moral Sciences 123,739 0-31 
5. Mathematics and Natural Sciences 12,806,897 0-43 
6. Art 1,539,675 8-65 
7. Handicrafts 7,155,847 16:99 
8. Music, Elocution and Theatre 3,890,775 9-24 
9. Physical Culture 7,241,458 17:20 
10. First Aid and Hygiene 320,406 0:76 
11. Grouped General Courses 99,214 0:24 


Percentages of all evening student-hours =48-04% 42,094,312 — 


Section B: Sussecrs RELATED TO COMMERCE AND INDUSTRY 


1. Agriculture and Fishery 284,145 0-95 
2. Nautical Occupations 97,859 0-18 
3. Mining and Quarrying 399,383 1:34 
4. Building and Allied Occupations 4,874,759 16-82 
5. Manufacturing Industries 12,313,426 41-22 
6. Book Printing and Allied Occupations 655,680 2-20 
7. Commercial and Professional Occupations 10,899,443 86-51 
8. Personal Services 397,069 1-88 


Percentage of all evening student-hours —34:0895 29,861,764 


SECTION С: Domestic AND WOMEN’S SUBJECTS - 
1. Needlecraft : 12,577,548 81-81 
2. Child Care and Nursing 62,704 0-41 
3. Other Subjects, including Cookery 2,735,094 17-78 
Percentage of all evening student-hours =17-55% 15,875,941 — 


SECTION D: MISCELLANEOUS SUBJECTS 


1. Tutorial Classes and Individual Study 8,585 1-26 
2. Other Miscellaneous Subjects 281,053 98-74 


Percentage of all evening student-hours =0:33% 284,640 — 
Gnawp TorAL 87,616,657 = 


A table can be abstracted under similar headings for Art Establishments 
from the Ministry’s Report 1958, Table 45. 


Students released from employment form the majority of 
students attending part-time day courses as shown in Diagram 
7: the others attend courses of a general nature, or at any rate 
they are not specifically related to employment, though there 
is an undoubted vocational element in many of them. The 
modern jargon describes wives and mothers as ‘not gainfully 
employed’ but does not go so far as to say they are ‘not gainfully 
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* “ 
occupied’. Many of them attend classes with keen eor 5° 
and satisfaction, and with great advantage to their | 
(Chapter XI) Many adults, especially retired men and 
women, enjoy recreative classes in the afternoon and many 
more should be encouraged to develop new interests in life as 
in the notable experiments in painting classes (quite distinet 
from painting and decorating for home repairs) suc 4 
made at the Southend-on-Sea Municipal College School of АМ 
Hidden talents, dormant for years, may be discovered result- — 
ing in keenest satisfaction and personal fulfilment; all the more — 
reason for developing such leisure interests early, in eveni 
classes and week-end activities (as in music and dre 
during the student's working years. 

Evening Classes 

The diversity of technical education has been noted im 
Chapter I, and illustrated by reference to the range of subjects 
in evening classes as analysed in Table 11 [16]. Another | 
table can be abstracted under similar headings for art | 
lishments from the Ministry's Report 1953, Table 50. Such - 
bare statistics can convey really very little of the rich diversity 
of human interests in these evening courses, and it would be. 
say to be statistically misleading by making further detailed 

ysis. К 

Many motives and purposes play havoc with statistical 
approximations, and it is impossible to draw any sharp divid- 
ing line between further education of direct use to the indi- 
vidual as *economie man' or to the industry which employs 
him or her, and further education which could be classified a$ 
cultural or recreational. Table 12 gives summary totals 
evening work in the three main kinds of institutions [17]. 


- TABLE 12 
ANALYSIS OF ENROLMENTS IN EVENING Courses/CLASSES 
(England and Wales 1952-3) 
No. of Students 
who attended shed Student Hours 
any time in сеи 
ucational Per cent. 
Institution Year Actual of Total 
i. Major Establishments (other 700,158 44797382 47°95 
than Art 
ii, Art Establishments 92,08 5,840,680 625 
iii. Evening Institutes 1,036,519 42,819,275 45:80 


Toran 1,829,185 93,457,387 1000 


An amplification of line (i) of Table 12 for technical colleges 
only as in Table 11 is not available, but it would probably 
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on a job'; shift work or staggered hours; an indifferent or 
antipathetic firm which will not allow time off to get to a class 


on time; travelling difficulties, especially in bad weather; ill- 


health—both personal and in the family (which usually bears 
heavily on women and married students); lack of encourage- 
ment in the family, or simply home conditions which make it 
virtually impossible to do any homework or other study; 
changing from one job to another, inseparable from finding a 
suitable job at this age, and this may well happen part-way 
through a year. These test severely even the robust and 
purposeful students and soon dispose of their weaker brethren. 

For those who escape these greater hazards there are still 
the subtler snares of life, which are hardly less potent deterrents 


to determined study; the counter attraction of dances, youth _ 


clubs, cinema and now television; the uncertain feeling due to 


an impending call-up for National Service; switching to a job . 


with more immediate pay (with all that that means) and 
requiring less study and classes but, not unrelatedly, offering 
less ultimate prospects. Then there are undoubted academic 
reasons from ‘not hitting it off with the teacher’, or “because 
no one seemed interested in anyone else’ to ‘I liked the 
engineering drawing, and even the science, but I couldn t 
understand the maths, not the way he taught it anyway (a 
significantly defensive note). Against all this the older 
students are, by virtue of necessity, a highly selected group, 
but they have their own problems, with increasing respons 
bilities at work (which do not always wait upon the gaining 0 
a Certificate). Family responsibilities play their part, 
though they сап be an added incentive to become qualified. 
All in all it is surprising, and gratifying, that so many рех 
sist to win through to a final achievement which can never be 
‘assessed’ in marks. We must not overlook the dispropor 
tionate effect of—say—two absences, for the student 5000 
feels it is hopeless to try to catch up. No wonder that many» 
if not most, colleges regard a student as having left after four 


consecutive absences, especially when  solicitous postal - 


reminders have elicited no response. This problem of catch- 
ing up is the critical problem of the evening students, particu- 
larly if he has been somewhat ambitious in his commitments, 
either in the standard of the course or in the number of nights 
of attendance. 

The arrangements for evening classes are not very COD" 
plicated and follow a general pattern. The hours for holding 
them were made earlier during the war and, like theatre 
hours, have not fully returned to their former times. Related 
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to this general practice is the earlier time at which normal 
publie transport ceases to run. Most classes are held between 
6.80 and 9 p.m. and most of them are of two hours' duration, 
usually from 6.80 or 7 p.m. Others directly linked with busi- 
ness on the spot, with travelling home to be done afterwards, 
may start at 5 or 5.80 p.m.  Teatime classes for day-release 
students travelling from afar also are held from 5 to 7 p.m. 
Courses with a substantial proportion of practical work to be 
done generally have longer classes, frequently 6.80 to 9 p.m. 
and even 6 to 9 p.m. Such longer periods usually comprise a 
one hour lecture with practical work to follow. "Problems at 
once follow where pressure of numbers requires two groups 
interchanging on the lecture room and the laboratory. A 
choice then may have to be made among several undesirable 
alternatives. For example, the lecture and laboratory periods 
each have to be 1} hours (even 14 hours) with unwelcome 
reduction of practical work and undue extension of lecturing. 
We remember vividly a demonstration lecture about part- 
time teaching in which it was stated categorically that 
the desirable maximum for a lecture is 40 minutes and 
this particular lecture, proving this inter alia, lasted 65 
minutes. After a day's work and travel a 1} or 1} hour 
lecture brings rapidly diminishing returns, especially in 
advanced work during the last period of the evening. Obvi- 
ously the scope of already limited practical work is reduced 
still further. If the lectures are held to 50-60 minutes’ dura- 
tion there will be a double load on laboratory accommodation 
in the middle period, with all that that entails at the limit of 
capacity. Such problems are a commonplace, and indeed 
many a head of department would nowadays have a sense of 
wilful neglect if rooms were not continually used on this basis. 
After such conditions it is difficult not to feel that a room 
empty is a room idle, and become forgetful of the need for 
changing arrangements throughout the year, and a good 
degree of flexibility. The Ministry's Building Bulletin No. 5 
recognised this inherent problem in technical work in assum- 
ing a two-thirds overall usage of accommodation to be reason- 
able [20]. In many colleges the present usage is far beyond 
this. 

The more successful an evening class is, the more the 
students wish to stay behind to continue discussion. Some 
may find this is more likely with general subjects than with 
specifically scientific or technical subjects, though many would 
refute it; be that as it may, all teachers with such students 
would agree on one thing. Nothing is then more infuriating 
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than to be made acutely aware of the fact that ‘the caretaker | 
is waiting, and have either to foreclose the discussion or 
try to continue it outside. It may be the caretaker's condi- 
tions of service or his outlook and temperament, but which- 
ever it may be, it is exasperating to be expected to depart. 
quietly with an apologetic air for having used the place at all. 
As for life’s troubles, anyone engaged in evening class work in 
someone else’s building knows they crop up from time to time, 
Problems of joint usage, as in evening use of a day school, 
apparatus net put out or not put away, damage to furniture 
and apparatus and so forth—can be magnified by ill-will to” 
such a degree as to make one wonder whether both day and 
evening education can be part of the same service at ай. 
Fortunately they are very few and the impression is that 
they are fewer than formerly. 

Many technical institutions have grown from small begin- 
nings in evening classes in other buildings and the link is long: 
retained. Moreover, as the College grows apace it is found 
desirable to place still more evening classes in nearby schools 
and then a variety of arrangements may obtain, broadly 
summarised in Table 14. 


TABLE 14 


TECHNICAL COLLEGES AND EVENING INSTITUTES; 
ADMINISTRATIVE RELATIONSHIPS 


i. Total number of colleges surveyed . à $ . 184 
ii. Number with Principal fully responsible for the related 

evening institutes 5 ? 5 . 

iii, Number where Principal has limited responsibility — . 15 
iv. Number where Principal had no administrative respon- 

sibilities but is consulted about general arrangements 19 


Over three-quarters of the colleges listed in line (ii) of 
Table 14 are small institutions. 

The range of standard of courses available in evening classes 
is very great, reaching from very elementary courses in generat 
education and technical skills up to final professional examtna- 
tions, particularly in commerce and technology, final degrees 
of London University, and beyond to post-graduate or post- 
advanced refresher and intensive courses, even research, an 
yet again to courses in management at various levels. If in 
the main the conditions of time and place are so arduous that 
good work is done despite them, good work is nevertheless 
done. This must be emphasised for there are two opinions. 
which need to be combated; both stem from a laudable 
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desire to improve the lot of students, but both suffer from an 
unreasonable over-emphasis. ‘The first is that evening classes 
are so arduous, so limited in scope and have so many inherent 
defects that though they are better than nothing under duress 
of cireumstance, in a reasonably planned economy they would 
vanish altogether in favour of daytime education. Quite 
apart from the feasibility of endlessly extended education, this 
wholesale condemnation is also unrealistic in ignoring the 
great increase in people's leisure time in the last few decades. 
It is a good thing for people to use a reasonable, part of their 
leisure time to attend evening classes whether for purely 
leisure interests or for vocational purposes. No one keenly 
interested enough to do so should be denied the opportunity, 
nor should their attendance and attainments necessarily be 
judged by the same criteria as apply to full-time and part- 
time day-release courses. There is a further point in that 
certain interests and activities become significant or com- 
pelling only as we grow older whether this be, for example, 
homecrafts or politics and local government, or yet again 
music and drama, literature and psychology, indeed the whole 
range of adult education howsoever interpreted and arranged. 

The second opinion would allow of evening classes on a 
broad basis but would deny to them any possibility of high 
standards in depth of treatment and understanding. There 
is, of course, some truth in this for young students in 
employment, pursuing advanced courses for example in 
science or one of the technologies, who must often plan their 
studies on the minimum requirements to pass the examinations 
(an aim not unknown among full-time students who have a 
wide range of other interests). It is true that evening classes 
no longer suffice for certain studies, e.g. in science and engin- 
eering (even though very bright students occasionally still 
obtain first class degrees this way) and all students able to 
profit by such studies should have daytime education. Never- 
theless there are many evening courses in which very high 
standards are achieved and which remain of great significance 
to the more mature student. In these the actual class 
becomes, not the time and place for *doing all the work" but 
the point of focus and illumination of the student's experience 
and of his reading and reflection in his own time. 

Intensity of illumination not extension of exposure in pro- 
longed class hours is the necessity of the evening student—an 
inescapable challenge for the average class and the teacher. 
This is the real argument in favour of the occasional lecture 
by the eminent scholar, by the original worker, the explorer 
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and discoverer. Intensity of experience, a feeling of bei 
fellow worker or student (no matter how humble his 
linked with a motive, can work wonders, and indeed has don 
as the record of good teachers and their students has pro 
over so many years. The need will always remain as well 
that for a devoted evening staff. As full-time secondary 
further education has inereased, and part-time day educa’ 
also, so there has been a consequent increase in evening clas 
Indeed the state of voluntary evening classes could well bead 
nostic of the health of the main educational system, and we 
well look forward to their continued increase and importance, 


Range and Quality of Courses 

We need now to look somewhat more closely at the ra; 
courses and their quality as determined by accepted meth 
of certification. In general leisure activities do not have 
system of examination and certification. Put that wa 
seems absurd but many students are not averse to exam 
tions, but rather welcome some defined incentive, with 
added self-respect it brings. For example it is by no me 
unknown among students taking languages for pleasure 
the prospect of travel. 

The great bulk of the work in technical and commercial со 
leges and, to a lesser degree, in the colleges and schools of 
is however in well-defined courses over a number of ye 
with, the award of certificates at various stages. As shown 
Diagram 12, an Intermediate Certificate may be awarded a 
the end of two years and a City and Guilds of London Institut 
Final Certificate at the end of four years (p. 150). Other course 
depending on the complexity of the skill to be mastered 
on other factors, may have an Intermediate at the end of th 
years and the Final at the end of five years. Again, oth 
technical courses lead to the award of National Certifica 
awarded jointly by the professional institutions concerne 
and the Ministry of Education (p. 154), with the Ordin 
Certificate (O.N.C.) generally at the end of three years and th f 
Higher Certificate (H.N.C.) at the end of a further two years, 
with additional subjects or ‘endorsements’ at the end of 
another year. Alternatively the Higher Certificate may ре 
organised оп a three-year basis to include the endorsements. 
required for exemption from the examination of professional 
institutions. The full-time analogues of the National Certifi- 
cates are the National Diplomas at the Ordinary stage after. 
two years (O.N.D.), or the Higher Diploma (H.N.D.) awarded” 
after three or four years depending on the starting standard. l 
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Final Degree Courses of London University are available, 
both full-time and part-time, and the other major group of 
qualifications available are those obtained through the exam- 
inations of the professional institutions, as in architecture, 
chemistry, physics and the business professions. We may thus 
have a *course-work profile' of an institution shown in Diagram 
13, on similar lines to the work-profile shown in Diagram 4 
(p. 77). 


Local College of i 
Further Technical College of 


Education College Technology 


Post Graduate Research. 

Post Graduate Courses . 

Final Degree . . 

Professional Finals . . 

Higher National Diploma 

Higher National Certificate . 
Ordinary National Certificate 
Ordinary National Diploma . 
City and Guilds Finals . . 
City and Guilds Intermediate 
Advd. G.C.E. and equivalent А 
Ord. G.C.E. апа general education 
Adult Education . . . . 
Leisure Activities, etc. . 


DIAGRAM 13. COLLEGE COURSE-WORK PROFILES 


*Course-work' profiles do give an impression both of the 
range and quality of work carried on in a college, but the 
aspect of quality may be emphasised by an analysis of enrol- 
ments in different grades of courses. This is given in Table 
15, in which advanced courses are beyond Ordinary National 
Certificate, Intermediate Degree, G.C.E. Advanced Level or 
equivalent standard; senior courses comprise the three years 
for O.N.C. or for Advanced G.C.E. for Intermediate Degree 
or equivalent [21]. - ^ 

Art Colleges have been omitted from Table 15 as it is not 
possible to compare their work in the same terms. The most 
outstanding fact which is least widely appreciated, especially 
in academic quarters, is that there are nearly 12,000 full-time 
and over 32,000 part-time day students attending courses of 
university degree and equivalent standard (lines 2, 5 and 7). 
This is of great significance in higher technological education 
(Chapter XV) and also in the matter of grants to students 
(p. 525). 

rable 15 gives the overall national picture, which should be 
compared with Diagrams 14а and 14b. There is great variation 
between individual colleges and a broad distinction between 
regional and local colleges. The former tend to be larger in 
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DIAGRAM 14. STANDARDS OF DAY COURSES 


Source 


The Diagrams are based on information of А.Т.1.]А.Р.Т.1. 
Institutions supplied by the Ministry, but description C Regional 
College is the author's not the Ministry's 
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size than the latter, but this may cease to be generally true 
as they shed their lower levels of work to the local colleges. 
Even at present they have a greater proportion of advanced 
work, as shown in Diagrams 14c and 14d, and this will become 
accentuated as the transfer of work progresses. 


TABLE 15 


ANALYSIS OF STANDARDS OF Day COURSES 
(England and Wales 1952-3) 


Number of Students 


Advanced Senior 
Non- Non- 3 
University University University University Junior Total 
1. Full-time Courses 4,736 7,150 3,320 21,334 
Ч ———— 
2. Total Main Sections 11,876 245654 8,209 44,739 
3. Per cent. of full- 
time Total 26-6% 55196 18:395 100% 
4. Part-time Day 
Courses 6,443 26,088 5,765 229,875 
ЕЕ === 
5. Total Main Sections 32,531 235,640 84,769 352,940 
6. Per cent. of part- , 
time Total 9-2% 66:8% 240% 100% 
7. GRAND TOTAL 44,407 260,294 92,978 397,679 


The individual enrolments of colleges are given in Appendix, 
pp. 587-602, but these cannot measure the quality of work or 
the variation as exemplified in Diagram 14, or that indicated 
in Table 15. The question of whether any relationship 
exists between the size of a college and the quality of its york, 
the care of its students and its corporate life is a very inter- 
esting one with important administrative consequences dealt 
with in Chapters XVI and XVIII. Unless these are dealt 
with, a college doubling in size may well become twice as weak, 
not twice as strong or twice as good as is so often assumed 
must be so. 
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CHAPTER V 


PARTNERSHIPS IN TECHNICAL EDUCATION 


Tur success of technical education is made possible only 
through & wide variety of living partnerships at various levels 
and concerned with differing aspects of our workend adminis- 
tration. As in the rest of life the practical meaning of part- 
nership goes far beyond any legal bond; some are very old, 
some new, some follow accepted established forms while 
others are experiments to meet the compelling urgency of new 
industrial and social conditions. Running through all are 
three essentials, administrative, industrial and academic, and 
all must be preserved in balance if satisfactory harmonious 
progress is to be made. 

The administrative aspect is seen in providing the right 
means of stability and development for the level of education 
concerned. For example, at the moment there is a great 
controversy as to whether the administrative means and pro- 
cedures employed for local technical institutions are equally 
appropriate for major institutions (Chapters XV and XVI). 
By the industrial or commercial aspect is meant the way in 
which the needs of industry and commerce are met by.their 
representation on bodies concerned with technical education, . 
both administrative and academic. At the regional level are 
the advisory councils and academic boards, and the individual 
colleges have their advisory committees. The academic aspect 
is seen in the deyising of courses and their syllabuses, in the 
determination of standards by appropriate examinations and 
certification. "Thus we find a complex structure of examining 
bodies, regional examining unions, professional institutions, 
Joint Committees for National Diplomas and Certificates, 
Соу External and Internal Degree relationships and so 

orth. 

Inevitably certain policy considerations, as in higher tech- 
nology, and value judgements, as in academie matters, will 
arise in presenting the facts of this complex structure. For 
example, some partnerships are so unequal in character as 
scarcely to warrant the appellation at all, especially 12 
academic matters, where work without representation is still 
expected from the technical colleges in some quarters which 
ought to know better. 


180 TECHNICAL EDUCATION 


Before proceeding to detail, we may stress the very high 
proportion of voluntary interest and activity which these 
partnerships display. This does not vanish because some 
suitable statutory instrument is provided, as for example in 
the governing body of a college, or a formal instrument as in 
teacher representation on the sub-committees of a regional 
examining union. In these and in so many other cases time, 
thought and energy are given selflessly and enthusiastically 
for the ultimate good of students. Some advocates of adult 
education would perversely deny the appellation ‘voluntary’ 
to the work of those engaged in further or technical education. 
Apparently if a student undertakes vocational studies he 
must do so compulsorily; if a teacher spends time outside 
his normal hours in various committees, or within them so 
that he has to catch up on his normal work some other time, 
he cannot possibly be undertaking all this voluntarily. It 
seems to be implied that unless a student voluntarily attends 
a three-year tutorial adult education course, he cannot pos- 
sibly be educated at all. To deny the willing and voluntary 
nature of much of further education, including technical, is to 
abuse the language and be unjust to those engaged therein. 


Governing Bodies 


There are regrettably still a number of colleges, including 
large ones, without properly established governing bodies, 
and therefore they lack that direct interest and support which 
a responsible governing body can give (pp. 484 et seg.). In 
general, the less the delegation of responsibility by the local 
authority, the poorer is the expression of its partnership with 
industry and other interests. Among the elected governors 
there are many engaged in industry and commerce, who quite 
naturally keep this aspect well in mind. Nevertheless there 
is a strong advantage in having direct representation from 
industry and commerce at governor level, which is concede 
in the constitution of many governing bodies. But the 
representation is generally only a token one, usually one 
representative of the employers’ organisations and one of the 
employees’ trades unions. What the proportion should be 
is still a debatable question (p. 501). 

The representatives of industry and commerce are gathered 
preferably on the nomination of various employers’ federa- 
tions and associations and of the relevant trades council and 
similar organisations. There is advantage too in spreading the 
types of representation in the governing body, to give the 
college good roots in diverse fields of interest, and to prevent 
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one interest becoming dominant to the detriment of the 
collective wisdom of the body as a whole. 

Other representations on governing bodies include those of 
the universities, the professional institutions and of the college 
advisory committees. Numerically, university representation 
on the governing body is not likely to be large but qualita- 
tively it can be of great value. If the representative is 
concerned specially to see that all is done to assist the 
principal and staff to raise educational standards and so 
have standards of provision raised for them ia order to do 
this, then indeed this independent qualitative contribution 
is to be welcomed. Representatives of professional insti- 
tutions most closely concerned would be helpful as they would 
also provide an additional assurance of high standards. 
Another desirable arrangement is to have the chairman of 
each college advisory committee as a member of the governing 
body, either directly by virtue of that office or as a co-opted 
member. He is then able to present the recommendations of 
the advisory committee in person and emphasise the necessary 
industrial and technical aspects of the matter under considera- 
tion. With a large number of advisory committees (p. 134), 
some other arrangement would be necessary to prevent an 
undue proportion on the governing body. In one case the 
chairmen serve on the governing body each for a period on a 
rota, but clearly each cannot present the arguments of other 
committees. А 

That college thrives best whose governing body is a true 
partnership dedicated to fostering its work. With warring 
interests and clashing personalities, the results will satisfy no 
one and benefit the students least of all. The principal and 
staff are servants of the governing body in the legal sense, but 
in the best instances this does not preclude a real sense of 
partnership with the governing body in a fine and lively 
enterprise. 


Advisory Committees 

These are a feature of technical education though not on the 
seale generally imagined, and there may still be some con- 
fusion about their functions. There is the cautionary tale, 
presumably apocryphal, of a principal who worked for years 
to persuade his governing body to establish an advisory com- 
mittee. This they were very hesitant to do, thinking it to be 
a potential limitation of their powers of governance. Being 
at length persuaded—let no one say cajoled—into this course 
of action, the first advisory committee was established. Sad 
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to relate it met but once, for it advised the removal of the 
principal. 

In many cases advisory committees are formed when the 
need is apparent and when there is likely to be a sufficient 
volume of support forthcoming. Sometimes, when a problem 


arises concerning a particular course or a particular industry, _ 
a small panel is found consisting possibly of two governors, 


and a few representatives of the employers and employees. 
Such panels are quite adequate for dealing with specific 
problems as they arise, for once agreed in principle by the 
governors they do not require much formal treatment, nor the 
periodie calling of meetings. Where there is a large number 
of courses with which industry is closely concerned, and especi- 
ally where conditions in the industry and in college and in the 
content of courses are rapidly changing, it is better to have 
a fully established advisory committee with proper terms of 
reference. Experience has shown the following terms of 
reference to be very satisfactory: 


l. To advise on existing and proposed courses and syllabuses 
in those branches of study covered by their designation in order 
to ensure that the work of the college and equipment provided are 
in harmony with the best practice of industry and commerce. 


2. To serve as contacts between the college and industry and. 


commerce and to encourage co-operation between employers' eng 
employees’ organisations and the college; and generally to assis 
in making the work and facilities of the college better known 1 
industry and commerce. 

8. То facilitate the work of the college through the representa- 
tion of appropriate recognised professional institutions. 

4. To advise and assist in: ү А 
a. the recruitment of students for courses, especially par 4 
time day classes, ‘Sandwich’ Higher National Diploma Course 
and other courses in advanced technology. full- 
b. the placing of students, more especially those of the fu 
time courses, in suitable posts. { 
с. the recruitment of part-time visiting specialist he 
from industry and commerce, required for teaching part-tim 
day and evening classes. ; 
5. To be instrumental in securing gifts to the college of equip: 
ment and materials, and to facilitate the loan of special items 0 
apparatus of machinery to the college. 

6. To assist in the development of research work in the college 
and especially into technological problems. 

7. To establish, where desirable, special prizes and other 


awards with the object of encouraging capable and deserving 
students, 


PARTNERSHIPS IN TECHNICAL EDUCATION 133 


On the question of what is a suitable constitution for an 
advisory committee, a survey of colleges shows a great varia- 
tion from a simple constitution comprising governors, 
employers’ and employees’ representatives, to some three or 
more other categories than these. Some examples are shown 
in Table 16. 

TABLE 16 
COLLEGE ADVISORY COMMITTEES 
EXAMPLES OF DIFFERENT CONSTITUTIONS, 


ABC) ОЗЕ 
Governors 8. 0 11 T1958 
Employers’ Organisations 12 4 5 5 3 
Employees’ Unions 11 "ЖАБ 2 
Professional Institutions 1 7 12 1 — 
Research Associations —od——— 
Co-opted Members 8 2— 2 5 
Ministry of Education 1 2 — — — 


If the chairmen of the advisory committees do not serve on 
the governing body, governors should be on the advisory 
committees (perhaps in any case). These governors will then 
hear the representatives of industry and commerce making 
their views known and will be able to report directly to their 
fellow governors; the principal will not then be open to the 
suspicion that the advisory committee minutes are but a dis- 
guised section of his own report to the governors. In the 
above table Committees B and D have possibly too*many 
governors, four would be sufficient; Committee A has too 
many representatives of employers and employees, and the 
best maximum total number is probably not above 20. 

Ais a building advisory committee in a medium-sized college. 
B is an engineering advisory committee in a large college in a 
heavy industrial area, and the professional bodies represented 
are the Institutions of Civil Engineers, Mechanical Engineers, 
Electrical Engineers, Structural Engineers, Production 
Engineers, Gas Engineers respectively and the Royal Aero- 
nautical Society. Few colleges are within easy reach of the 
headquarters of professional institutions but the professional 
institution ean nominate one of its senior members of high 
standing in local industry, after obtaining the advice of the 
particular branch of the institution. The committee with the 
constitution C is in a large commercial college which provides 
many professional courses. Committees D and E are both 
concerned with printing; D with one special aspect of print- |. 
ing in a major college devoted to printing only, whose gov- 
ernors have an immediate technical interest in the work, 
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while E is for printing generally which is only a section of work 
in a much smaller college. 

In a very few cases representatives of large firms are invited 
as such, but with the difficulty of drawing a line and the 
possibility of generating ill-will it is better to cover such repre- 
sentations as co-opted members. "Very few advisory commit- 
tees list a representative of the Ministry of Education in the 
constitution of the committee. This may be because it is 
thought that Her Majesty's Inspectors cannot be members 
of the committee, but they may attend as assessors and for 
all effective working purposes, except voting, the result is just 
the same. From the college standpoint their presence can be 
very helpful, for whatever may be the legal and administra- 
tive responsibilities of national and local government (p. 481), 
H.M.Is. do establish a real working partnership in these com- 
mittees. Not all is perfection owing to personalities involved 
—on both sides, for there is no professional distribution of 
original sin—but if the H.M.Is. are omitted the loss is mutual 
and unfortunate. 

The reason for this somewhat lengthy treatment of advisory 
committees is partly that they are effective at the growing 
point of work within colleges, and partly because it seems 
that many more colleges might establish them. Out of 195 
institutions 131 have no advisory committees though in eight 
they are being considered. Now it would be foolish to assert 
that all colleges should have them or otherwise they could not 
be efficient, but the number without seems much larger than 
it ought to be. Some institutions are too small and/or insuffi- 
ciently specialised to warrant advisory committees, and at 
most ad hoc panels would suffice to meet their needs. If the 
total is reduced by half there would still be about 60 institu- 
tions which ought seriously to consider establishing such com- 
mittees, or at least to make sure that they are securing the 
aims listed under the terms of reference so fully as to render 
advisory committees superfluous. 

In the remaining 64 colleges there are 263 advisory сот- 


mittees, but there is a wide range in numbers as shown in 
Table 17. 


TABLE 17 


ADVISORY COMMITTEES IN COLLEGES 
No. of Committees 1 2 З 


4 Богшое/5 6 7 8 9 10 13 
No. of Colleges 9 9 9 14 23 ae iy ESTI Sa Е ТЕГ 


Proliferation of committees produces problems of its own 
(which is typically English meiosis in this committee ridden 
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age) and eight or more committees can hardly meet as 
frequently or undertake as much work as four. They serve 
more as panels for departmental heads of departments, which 
is a legitimate function but not at the level of a college 
advisory committee. A good arrangement is for the advisory 
committee to meet twice a year or more often if required ås, 
for example, for special consideration of their part of new 
extensions. А meeting in late October to early November 
gives an opportunity to assess current problems arising from 
the year's enrolment, and a second in June-July can look at 
the year's work and try to anticipate trends for the following 
session. 

'The most widely taught subjects not surprisingly have most 
committees, thus: engineering (53); building (44); commerce 
and retail trades (26); science and pharmacy (18). Post-war, 
there is a new emphasis, as in bakery (14), catering (18), 
administration and management (5). Advisory committees 
are also held for 42 other subjects including such diverse ones 
as mining (11), textiles (8), women's work (7), marine and 
navigation (3), plastics (2), librarianship (2), dental technicians 
(3), printing (5), hairdressing (4), boot and shoe (3), foundry 
and patternmaking (2), brewing (2) and meat trades (2). 
Advisory committees have been established for non-vocational 
activities as for drama (2), music (1) and there is one known 
as ‘non-vocational’ with six governors and seven representa- 
tives of local clubs, associations and adult education 
organisations. 


Regional Advisory Councils 

The college advisory committees are designed to foster the 
interrelatedness of college and industry, but the disposition of 
industry knows no local authority boundaries and may 
involve large areas and many colleges. At ‘area’, ‘regional’ 
and ‘national’ levels advisory councils have been established 
to deal with the problems involved. The problems are not 
new nor is the solution, though both have received much 
greater attention since the war. The idea of bringing regional 
considerations to bear on the organisation of technical educa- 
tion first received official advocacy when Lord Eustace Percy 
was President of the Board of Education and Mr. A. Abbott 
was Chief Inspector of Technical Education. One of their 
actions was to arrange a survey by Н.М. Inspectors of further 
education in the geographical county of Yorkshire for the 
session 1925-6. The survey was published in 1927 and con- 
sidered at a conference of representatives of all the local 
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education authorities in the county with the Universities of 
Leeds and Sheffield, and Hull University College, held in York 
on 80th April, 1928. 

From its beginning at this conference the Yorkshire Council 
for Further Education has exercised a profound influence on 
technieal education in Yorkshire without entering into the 
field of examinations [1]. Principally this has been because 
it based its activities on industrial advisory committees on 
each of which the employers and operatives in the industry 
concerned had a controlling voice, and on area committees 
which gave an opportunity to the smaller institutes to bring 
their point of view to bear on policy. Between 1929 and 1989 
two more surveys by the Board of Education, in the South 
Wales coalfield and in the West Midland metal working areas 
respectively, led to the establishment of regional advisory 
councils in those areas, and a series of local surveys in Lan- 
cashire sponsored by the Lancashire County Council were 
followed by the setting up of a Manchester and District 
Regional Advisory Council. А Merseyside Council was 
planned but was not fully operative when war broke out. 
'There was also the important report of a conference in 1937 
of representatives of the Association of Local Education 
Authorities and the London County Council. 

After so long a preparative stage the war changed the pace 
and scale of development very markedly and not least because 
it made plain certain deficiencies which in terms of national 
survival could no longer be tolerated. Hard upon the passing 
of the Education Act a Select Committee was appointed to 
consider ‘Higher Technological Education and the respective 
contributions to be made thereto by Universities and Tech- 
nical Colleges’, for at the higher levels of wark the issues are 
critical and far transcend the immediate localities of any one 
college. This Committee, under the Chairmanship of Lord 
Eustace Percy, in its published Report [2] in 1945 devoted а 
section (IV, $5 33-89) to these questions and. recommended 
the establishment of eight Regional Advisory Councils, 
and related Regional Academic Boards, to cover England and 
Wales, and took special note of the position of Scotland and 
of London and the Home Counties. These recommendations 
of the Percy Committee Report were quickly embodied with 
minor modifications in the Ministry of Education Circular 87 
(issued 20th February, 1946). The Circular suggested nine 
Regions for England, with a tenth for Wales and Monmouth- 
shire, and wisely concurred with the Report that ‘all schemes 
of regional organisation need not follow one and the same 
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pattern in all particulars’. Such an un-English standardisa- 
tion was never likely, and only the broadest pattern is dis- 
cernible in the constitution of the Regional Advisory Councils, 
which are set out in Table 18. 


TABLE 18 


CONSTITUTION or REGIONAL Apvisory COUNCILS 4 
(England and Wales) 


Region (see Appendix, p. 614) 


Representation 1-72 118 504 сеат 8 9 10 
Local Education Authorities 18 26 30 31 28 26 35 52 42 84 
University 5:76 4 10 07 12: 20 ола 
Industry and Commerce 6° 8 6 718-18 19 012018 КОМА 


Principals of Technical Colleges 
and other Establishments of 


Further Education 8 10 15 16 11 16 13 13 914 
Teaching Staffs of Same $ onm АН AN 
Adult Education — 4 = —-— 8 1 12 
Other Categories i 4 "3 —3294 ТОЕ 3808 EN 
Co-optative (max. no.) — 556 52 865 бЕр eee E 

Tora, 35 64 59 85 71 66 82 144 75 112 


(1)London. (2) Southern. (3) South-west. (4) West Midlands. (5) East 
Midlands. (6) East Anglian. (7) Yorkshire. (8) North-west. (9) Northern. 
(10) Welsh Joint Committee. 


Representatives of various Ministries, Education in all 
cases, and in some, Fuel and Power, Agriculture and Fisheries, 
Labour and National Service, appear as non-voting Assessors 
and are included in the foregoing totals under Other Cate- 
gories. 

That the London and Home Counties Region should require 
a Council of only 35 members while another requires as many 
as 144 is very surprising and betokens a very different 
approach, assuming the regions to be at all comparable in 
complexity and strueture. Of all the advisory councils only 
that for London and the Home Counties is specifically 
restricted to Higher Technological Education; seven cover 
Further Education; one Technical, Commercial and Art 
Education, and the Welsh Joint Education Committee is for 
Technical Education and Further Education. Some are repre- 
sentation run riot, with everything but the kitchen stove. 
The Councils have met at regularly appointed times since their 
establishment, but one wonders with what congruity of 
interest and consequent effectiveness in most cases Over so 
wide a field. In short, are they in fact real effective partner- 
ships or is the Regional Advisory Council merely a combined 
superstructure supporting largely unrelated sectional 
interests? In this connection the analysis of members 


188 TECHNICAL EDUCATION 


attendances would be revealing, for an all embracing body is 
apt to be self-defeating. 

The Perey Committee Report recommended Regional Aca- 
demic Boards of Advanced Technology and this was accepted 
in § 9 of Circular 87, and their constitutions, as set up, are 


shown in broad categories in Table 19. 


TABLE 19 
CONSTITUTIONS OF REGIONAL ACADEMIC BOARDS 
ә Region (Appendix, p. 614) 

Representation ПЕРЕ ЖАШЫЛ Ox 8. 9 10 
Local Education Authorities aio e 6 r38.5 6 6 
University(ies) СӨЛ B 7 2-8 20 12 6 
Industry and Commerce Ceo eaves) 6ó»18.10 7 6 

Principals and Technical, Com- 
mercial and Art Institutions 12 9 24\ 45 ome. 7 25-16% 
"Teaching Staffs Ce ee А Smee 6:8. 5 М 
Other Categories pis DIN eB Y 4 3 
Co-optative — з 8 — 2 


(1)London. (2)Southern. (3) South-west. (4) West Midlands. (5) East 
Midlands. (6) East Anglian. (7) Yorkshire. (8) North-west. (9) Northern. 
(10) Welsh Joint, Committee. 


Мае (а) Two Area Technological Sub-Committees have been 
established in Region 6 instead of a single Academie Board; the 
constitution given is that of the Eastern Area. 

(b) There are two Academie Boards for Leeds-Hull and Sheffield 
areas respectively; the constitution given is for the Leeds-Hull 
area of Region 7. 


Both the advisory councils and the academic boards work 
mainly through appropriate standing sub-committees, which 
are usually related to particular industries and subjects, an 
additional specialists and experts are co-opted thereon either 
permanently or ad hoc for single enquiries. In this way 
detailed specialist consultation precedes the determination of 
policy, or rather, advice is made available to the particular 
authorities concerned, which will certainly be taken note © 
by the Ministry’s representatives. 

_ The regions differ considerably in their geographical necessi- 
ties and distribution of industry. Thus some regions have the 
structure outlined whereas others have area or district coun- 
cils, which in their turn may have a similar structure О 
appropriate specialist sub-committees. In Region No. 8 the 
structure is as shown in Diagram 15. 

Limitations of space in Diagram 15 prevent all sub- 
committees of all area councils being shown and also the 
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various cross-linkages and flow of reports between related sub- 
committees. The pioneer work in the north-west was done by 
the Manchester and District Advisory Council and it now 
appears to be greatly diminished in the totalscheme. In point 
of fact its work is increasingly successful especially in the post- 
advanced subject committees. At this level with this long 
experience, there is a more direct sense of the problems and of 
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DIAGRAM 15. ADVISORY COUNCILS AND COMMITTEES IN THE 
NORTH-WEST REGION 


partnership in fostering the work of colleges and supporting 
new experiments. The college advisory committees are at the 
‘working-face’ of technical education, the district advisory 
council committees give full support in the rear, while the 
regional bodies in comparison appear very remote and very 
much on the surface of things. S 
Certainly the Regional Advisory Council structure is impos- 
ing and covers the ground, but is it effective in tackling the 
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problems, real and imaginary, laid at its door? ‘It is always @ 
a little difficult to catalogue the achievements of an advisory — 
body. We advise and other people execute. Strictly speak- 7 
ing the achievements are those of the local authorities and © 
colleges however much they may have been inspired by the — 
Council's recommendations and reports or, as very often - 
happens, merely by discussions in our committees. Very 2 
broadly, what we seek to do is to equate the regional needs of © 
industry and commerce to the regional provision of technical 
education’ [3], The essential tasks of the Regional Advisory 
Councils may be summarised thus: 


i, Educational f 

a. to survey existing provision of normal courses and sub- - 
jects, and research. 

b. to formulate recommendations to make good any defici- 
encies and to prevent wasteful duplication. 

c. to formulate recommendations of special post-advanced/ 
post-graduate courses in higher technology, including и 
management. 7 

d. to encourage the holding of training courses for part-time _ 
teachers. 


ii. Publicity and Dissemination of Information 

These are a necessary consequence of work satisfactorily com- 
pleted under (i) and take the form mainly of brochures, leaflets - 
and guides. 


iii. Administrative Matters 

„То formulate recommendations on such matters as extra- 
district payments, part-time teachers’ salaries, fees for full-time 
and part-time courses, 


iv. National Policy 

To assist in the formulation of national policy by forwarding 
recommendations and reports to the National Advisory Counci 
and the Ministry of Education. 


_In practice there is a great variation in performance in the 
different sections especially i. to iii. Some have published 
little, others a great deal; some have not tackled part-time 
teachers’ salaries and/or training courses, some have made 
recommendations which have been accepted throughout their 
region. How far these variations are due to local circum- 
stances, e.g. the prior existence of some other body to deal 
with the problems involved or geographical factors which are 
very difficult to surmount, only a detailed investigation in the 
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region can decide. One thing is clear, that the variation 
between regions is sufficiently marked as to provoke the idea 
of a detailed critical examination of the work of the regional 
advisory councils and academic boards and their numerous 
committees, at the end of their first decade in 1955-6. There 
is a big difference between the initial tasks which faced most 
of the councils, as inherited from former days and as the 
immediate result of the war, and what is likely to be their 
continuing work once the first urgent phase is past. Need the 
councils be so large and the committees so numerous for this 
second phase, a point of some consequence when the annual 
net cost in England is now about £32,500. Though the 
emphasis will change on tasks i. and ii., the tasks will not 
vanish; nevertheless the change in scale and emphasis may 
very well be sufficient to warrant worthwhile re-organisation 
and reduction in size. x 

At the apex of the advisory council system is the National 
Advisory Council on Education for Industry and Commerce 
established in December, 1947 [4]. This is another body 
formed on ‘the all-in representative basis’ on the assumption 
that a large partnership of interested persons would be better 
than a small body which would impartially review the 
problems after consulting those vitally interested. Its consti- 
tution is given in Table 20 (see also Appendix, p. 614). 


TABLE 20 


CONSTITUTION OF THE NATIONAL ADVISORY CoUNCIL ON 
EDUCATION FOR INDUSTRY AND COMMERCE 


Chairman—appointed by the Minister 1 


Local Authorities’ representatives 11 
Universities representatives 10 
` Tefching Staff representatives 11 
Representatives of Employers 10 
Representatives of Employees 10 
Nominees of the Minister 20 
Assessors to the Council 8 


Of the 72 members, 52 representatives are appointed by the 
Minister on the nomination of the ten Regional Advisory 
Councils for Further Education in England and Wales. The 
Council has been almost wholly preoccupied with problems 
of higher technological education and its Report and the 
subsequent White Paper are dealt with in Chapter XV. 
Its most important recommendation to date has led the 
Minister to agree to the establishment of a National Council 
for the award of Diplomas in Technology (р. 578). 

The Advisory Council for Wales, established in 1944, takes 
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the form of a Joint Education Committee, which is summoned 
to meet quarterly. The constitution of the Welsh Academic 
Board of Technology is now under review with a sensible total 
of some 25 members in mind and equal representation of the 
University of Wales, the Technical Colleges, Industry and the 
Welsh Joint Education Committee. The Joint Committee 
is unusual in undertaking the examination of students in 
technical institutions; this covers both the organisation of 
assessed examinations for the internal School Leaving Certi- 
ficate of Junior Technical Schools, and the preparation of 
syllabuses and conduct of external examinations for Ordinary 
National Certificate sehemes. 

In Scotland five advisory councils were established in 1949 
for technical education only (Appendix, p. 615). Their consti- 
tutions follow much the same pattern as in England with 
representatives of education authorities, universities, industry 
and commerce, but differ in reflecting the different organisa- 
tion of higher technological education in Scotland [5]. Thus 
the direct grant central institutions have their own representa- 
tives (a governor and the principal in each case) on the council, 
a right and a recognition which does not pass unnoticed by 
those in comparable institutions south of the border. Since 
their institution the councils have examined, mainly through 
specialist sub-committees, the provision for technical educa- 
tion in their regions in the light of local industrial conditions 
and of probable developments. 

As in England the history of such co-operation goes back 
much further than the establishment of advisory councils to 
cover the whole country, though here again there is a differ- 
ence in that the regional organisation was designed to lead 
students towards a single institution. The West of Scotland 
Joint Committee for the Organisation of Classes in Science 
and Technology, representative of educational and industrial 
interests, was set up in 1901 to ensure that part-time elemen- 
tary technical education in local centres led to more advanced 
classes provided in the Royal Technical College, Glasgow. 
Recently on the advice of the Regional Advisory Councils con- 
cerned, similar joint committees have been established in 
South-east Scotland (centred on Edinburgh) and North-east 
Scotland (centred on Aberdeen). Here too examining functions 
are assumed by the Regional Advisory Body [6]. Scotland 
shows extreme contrasts in the work, actual and potential, 
of advisory councils, varying from one centred on a very 
important industrial region, such as Glasgow and South-west 
Scotland, to that covering the Scottish Highlands and Islands. 
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In the latter area there is *no university, central institution or 
institutes around which to develop’ and ‘the complete lack of 
a tradition of technical education in the Highlands will not be 
rectified by short term policies’ [7]. 

In addition to the Welsh and Scottish examples already 
quoted, the Yorkshire Council for Further Education has also 
acted for the last three years as a Regional Examining Body 
for Mining Education. These instances provoke the question 
as to whether the two separate functions of advisory council 
and examining body ought to be combined. In some regions 
historical precedence has prevented this, for example in the 
North-west where the long-established Union of Lancashire 
and Cheshire Institutes wholly precludes the advisory council 
considering the question at all. There is here a common secre- 
tariat as in a few other cases and while there was some initial 
resistance to this arrangement, it has worked satisfactorily. 
'The personnel are common to many of the advisory commit- 
tees of both bodies, and their work is so interrelated that there 
is some advantage in having a common secretariat. The only 
danger in an advisory council exercising examining functions 
is that it may by its influence (which can be powerful enough 
though remaining advisory) compel an institution to accept 
the examining function as well and forego its own examina- 
tions and schemes. This is a point no major institution could 
ignore, but so far the possible unfortunate implications for the 
academie autonomy of major institutions remains remote. 


Examinations: The Work of Professional Institutions and 
Examining Bodies 

Much is said nowadays of the tyranny of examinations, and 
in particular of ‘the thraldom of the London University 
External Degree System’ [8]. There is much indeed to be 
said on both sides but, no matter what our present changed 
ideas on the desirable degree of academic autonomy may be 
(Chapters XV and XX), we cannot foresee a future without 
examinations and must concede the valuable stimulus they 
have provided to technical education in the past. Indeed 
they have had a profound effect on the standardisation of col- 
lege courses, in providing powerful incentives to further study, 
and in providing recognised qualifications for the selection of 
teaching staff for a wide variety of technologies. In the 
growth and conduct of these examinations there have been 
three main parties—the professional institutions, the various 
examining bodies and the Ministry of Education, formerly the 
Board of Education [9]. 
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We cannot here consider the nature and function of pro- 
fessional institutions, a topic of far-reaching importance still 
being actively considered in many quarters and especially in 
regard to the distinctions between professional and trades 
union outlook and responsibilities, and their changing function 
and significance in a modern state with nationalised industries 
and occupations [10]. ‘The history of the professions is the 
history of specialisation—and of the realisation that breadth 
of experience, liberality of education and understanding of 
fundamentals must somehow be preserved in professional 
training if the specialist is to be adequate to his task' [11]. 
Such specialisation is in part examinable and in part to be 
specified and acquired only in terms of appropriate experience 
and sufficient degree of responsibility in the practice of pro- 
fessional work. All major professional institutions require 
standards of admission by their own examinations or equiva- 
lent ones (e.g. Degrees, Higher National Diplomas and Certi- 
ficates) to the various levels of membership. Through their 
examinations and the prescription of approved syllabuses of 
study, the professional bodies have exercised a profound 
influence on the growth and orientation of technical education 
and in three main ways [11а]. 

The first is in the conduct of their own examinations which, 
if the professional qualification is of high standing or, more, if 
it is a statutory qualification to practice, is bound to have as 
direct and powerful an influence as the London University 
External Degree System. 

Where the professional qualification is required by the 
student for his future career, the college courses must approxi- 
mate closely to the prescribed syllabuses and very little 
academic autonomy remains to the college, The closer the 
approximation the more the students will be pleased; the col- 
lege must then distinguish itself by the quality rather than the 
content of its teaching. The position is not quite so rigid if 
the published syllabuses are not in great detail but even 
then they acquire а more restricted scope in the light of past 
examination papers, which are closely studied by staff and 
students alike. Such an academic arrangement has nothing 
of the nature of a partnership unless as sometimes happens; 
representatives of the technical institutions serve on the 
education and examining committees of the professional insti- 
tutions, and help in the drafting of syllabuses and in the 
general conduct of examinations. In most cases there will be 
technieal college teaching staff in membership of the profes- 
sional body, who may come to serve in the same way as their 
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non-teaching colleagues. They may be specially chosen within 
the professional institution for this reason, or the A.T.I., 
A.P.T.I. and A.T.T.I. (pp. 168-5) may be asked to nominate 
some representative to the education committee of the 
professional institution. 

'The second arrangement is more acceptable to the colleges. 
In this the professional institution inspects the technical insti- 
tution regarding the staffing, accommodation and equipment 
for the particular courses. If these are satisfactory then the 
technical institution is recognised for the purpose of educating 
students of the profession and preparing them for the pre- 
scribed examinations at different levels. Thus a department 
may be recognised for the Intermediate Examination, which 
means that if a student passes the college’s own examination 
at the end of the normal period (say three years), he will be 
exempted from taking the professional institution’s own 
examination. Similarly, but with more rigid safeguards, the 
college’s own final examinations may be recognised as exempt- 
ing from the final professional examination. The college or 
department is thus said to be fully recognised by the profes- 
sional institution. In these circumstances the college usually 
has much more latitude and scope in the choice and treatment 
of the syllabus and the whole becomes a reasonable partner- 
ship, subject to proper safeguards, such as periodic inspection 
and the appointment of external examiners). The partner- 
ship may work so well that the professional institution may 
discontinue its own examinations and require those wishing to 
enter the profession to study at one of a limited number of 
recognised colleges, as with architecture. In other cases, as in 
chemistry, the recognised colleges' internal examinations year 
by year are accepted and the head of department has to certify 
that the student is properly prepared and ready to take the 
final examination, which is wholly conducted by the Royal 
Institute of Chemistry itself. FOLIA 

The third way in which the professional institutions 
co-operate is in the recognition of certain examinations as 
exempting from parts of their professional examinations. 
This is most notably in their recognition of the National Cer- 
tificate and Diploma examinations held under schemes spon- 
sored jointly by the Ministry of Education and themselves, 
and of similar examinations conducted by the regional 
examining unions. А " 

The Regional Examining Unions and the City and Guilds of 
London Institute have also had a profound effect through 
their syllabuses and examinations upon the development of 
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technical education, and not least because of the true partner- 
ship exhibited in the work of the almost innumerable Advisory 
and Subject Committees wherein most of the educational work 
is done. Again there is another diverse group of societies and 
bodies conducting examinations and, of these, the long- 
established Royal Society of Arts is a leading example. The 
list of such bodies concerned with technical college courses, 
and who may seek co-operation through nominated represen- 
tatives is very long (Appendix, p. 616), and reference must 
therefore be made to their prospectuses for full details of their 
syllabuses and examinations. 

Throughout most of the foregoing, the Ministry of Educa- 
tion brings its influence to bear through the H.M.Is. or its 
officials acting as assessors, to secure the desirable standardisa- 
tion of schemes (but not rigidly so) and in the spreading of 
ideas often from apparently unrelated schemes. ^ 

One other important group remains in the universities: their 
relationships with technical colleges are very varied, but the 
London University External Degree System is of dominant 
importance. The degree of partnership in this system and in 
the work of the foregoing examining bodies and professional 
institutions, from full co-operation down to arrangements for 


*work— without representation’ will now be considered in 
more detail. 


Regional Examining Unions 
Whether they be old or comparatively new the unions have 
У : 
all had two main aims: ‘The object of providing standard 
examinations for the benefit of students attending classes in 
technical and other subjects recognised by the Union’ within 
the Institutions of its area and ‘otherwise to promote the 
objects of such institutions’. In fulfilling these aims the four 
Unions have profoundly affected the growth of technical 
education, and seldom can the original aims of founders have 
эел 2. ieee et fulfilled beyond all expectation. 
n ie een Union, and the only one stemming directly 
Cheshi s I echanies Institutes, is the Union of Lancashire and 
übt ioo poe (U.L.C.L.) which was founded in 1839 and 
in E П xamınıng in 1847. This remarkable persistence 
of peu x Vintestküdes is emphasised by reading the histories 
"Technical саз, and especially that of the Northern Counties 
cal Examinations Council (N.C.T T 
Almost an Ancestor [12 -C.T.E.C.) in the account 
Institutes [18] to the ] From the days of the Mechanics 
record number of 50. POETAM Work of the U.L.C.L, with the 
»674 students, is a far cry indeed [14]. In 
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addition to conducting examinations in institutions in Lan- 
cashire and Cheshire and the county boroughs therein, the 
U.L.C.I. has recently extended its work to Caernarvonshire, 
Denbighshire, Flintshire and the Isle of Man. 

The Union of Educational Institutions (U.E.L.) was formed 
in 1895, began examinations in 1896, and now conducts them 
in an area ranging from Cornwall and Devon in the west to 
Huntingdonshire in the east, from Hampshire in the south to 
Staffordshire in the midlands [15]. Fifteen county boroughs, 
the State of Jersey and some other areas come within its influ- 
ence. In 1958 the total number of candidates was 13,491 [16]. 

The East Midland Educational Union (E.M.E.U.) was 
founded in 1911 and covers the geographical counties of 
Derby, Leicester, Lincoln, Northampton, Nottingham, Rut- 
land and the Soke of Peterborough, including the county 
boroughs therein [17]. In contrast to that of the U.E.I. it is 
а compact area which enables constituent members to attend 
meetings without undue difficulty. In 1953 the total number 
of candidates was 23,877. 

The Northern Counties Technical Examinations Council 
(N.C.T.E.C.) was founded in 1920, or, in a sense, was refounded 
then in succession to the Northern Union of Mechanics Insti- 
tutes which was founded in 1848. In 1856 the Northern 
Union had elaborated a complete scheme of examinations but 
it was never used and, apparently without this cohesive influ- 
ence in its work the Union never flourished and finally became 
à casualty of the first world war [12]. Examinations were 
first held in 1925 and in 1952 the number of candidates was 
23,052 [18]. 

The Unions have many features in common. Whatever the 
names and place of origin they are now effective federations 
or partnerships of local education authorities and educational 
institutions. The latter include not only the colleges con- 
cerned but also representatives of the universities, and there 
are signs of an extension of membership to include other 
bodies. An example is the recent alteration of the constitu- 
tion of the О.Е. to provide an Associate Membership to 
cover, in the first instance, the representation and needs of 
certain training establishments of the Ministry of Supply. 
Each Union has a distinguished president, who may be elected 
annually, and give a presidential address at the annual general 
meeting: these addresses, and those of other eminent speakers, 
have made valuable contributions to the literature of technical 
education. Each Union is governed by a council representa- 
tive of all interests, but it is in the Advisory Committees that 
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the real work of a Union is done, as а result of a real partner- 
ship between teachers from the constituent institutions 
depending on the particular subject concerned, the H.M.Is., 
the Local Education Authorities’ officers and the secretariat. 
Their work is primarily educational in the drafting of sylla- 
buses and then, derivatively, in the assessing of examination 
papers. The examination scripts are marked by Examiners 
largely drawn from the teaching staff of the colleges and the 
results are moderated by an Examinations Committee. Table 
21 shows the examination results for 1953. 


TABLE 21 
EXAMINATION RESULTS OF THE EXAMINING UNIONS, 1953 
No. of No. of 
Exam. % Individual 96 
Union Seripts Pass Candidates Pass 
Union of Lancashire and Cheshire Insti- 
tutes (U.L.C.L.) 144,776 67:4 38,1804 62:5 
Union of Educational Institutes (U.E.L) 50,978 72-0 (b) (b) 
East Midland Educational Union 
(E.M.E.U.) 80,279 74-0 11,720 70:0 
Northern Counties Technical Examina- 
tion Council (N.C.T.E.C.) 66,077 72-0 23,052 5958 


Note (a) These 38,180 took complete grouped course certificates; there were 
12,494 other candidates who took one or more single subjects, or did not sit 
a complete grouped course examination. 

(b) Figures not available in this form. 


_ Initially the work of the Unions was with elementary sub- 
jects taken by part-time students, but it has undergone con- 
siderable change. "The range of subjects has increased greatly 


and now includes technical, commercial and literary subjects. . 


Moreover, as the needs of more and more industries were met, 
the standard has increased from the pre-senior stage until 
now the senior and advanced courses form an important part 
of the whole. 

The examinations of the Unions are recognised at various 
stages by other bodies, e.g. by the City and Guilds of London 
Institute (p. 150) and by the Joint Committees governing the 
award of National Certificates (p. 154). Where available the 
latter results are shown in Table 22. 

'The National Certificates are a particular example of grouped 
course certificates. Over the years the number of students 
taking grouped courses have increased greatly, and the 
Northern Counties T.E.C. reported that in 1945 not more than 


one certificate in 200 was awarded i ingle 
subject only [20]. ed for success in a sing: 
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TABLE 22 
NATIONAL CERTIFICATES GAINED THROUGH THE 
REGIONAL ExAMINING UNIONS, 1953 
Ordinary Higher 
Certificate Certificate 


Union (O.N.C.) (H.N.C.) 

Union of Lancashire and Cheshire Institutes (U.L.C.I. 1,350 890 

Union of Educational Institutes (U.E.I.) 154 3 

East Midlands Education Union (E.M.E.U.) 233 48 
Northern Counties Technical Examinations Council 

(N.C.T.E.C.) 530 Nil 

TOTAL 2,267 _441 

GRAND TOTAL AWARDED NATIONALLY [19] 11,785 6,659 


The arrangements for examinations have changed over the 
years to meet changing needs, most notably in the separation 
of examinations for evening courses held at the end of the 
spring term, from those for part-time day courses usually held 
in June. Furthermore they have been extended to cover full- 
time pupils as in the U.E.I. Assessment Scheme for internal 
examinations conducted in secondary technical and secondary 
commercial schools. This development is likely to be greatly 
exceeded by others on a much greater scale for technical 
subjects in all secondary schools. 

The first is the association of the U.L.C.I. with the Northern 
Universities Joint Matriculation Board in setting up a Joint 
Standing Committee in 1951, charged with the responsibility 
of advising the Board in all matters relating to examinations 
for the General Certificate of Education for students in the 
field of technical and commercial education [21]. The second 
is the establishment in 1953 of the Associated Examining 
Board for the General Certificate of Education, formerly 
projected as the. Ninth Examining Body. Strictly speaking 
their province is secondary education, but many technical 
college students, full-time and part-time, will take these 
examinations. The value of these new examinations will 
depend in some degree, if not greatly, on their acceptability 
to the universities and the professional institutions, and this 
ata time when there is an increasing emphasis on continued 
general education [22]. 

'The Standing Conference of the Regional Examining Unions 
enables them to consider matters of common interest such as 
examiners’ fees, relationships with other bodies and, for 
example, the recent setting up of the Associated Examining 
Board already referred to. 

In 1983 an agreement was made between the Board of 
Education, the City and Guilds of London Institute and the 
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four Regional Examining Unions on the conditions governing 
the establishment in England and Wales of the intermediate 
examinations of the Institute. This was ‘the provision that 
the Institute will accept from Authorities who are members of 
Examining Unions candidates for certain Intermediate Exam- 
inations of the Institute only on a request from the Chief 
Education Officer in specific terms’. Competition was thus 
avoided and the ‘concordat’ led to increasing co-operation, 
but since the war rapidly changing conditions have raised new 
problems ofánterpretation and application. These are under 
discussion, and the Standing Conference has marked its appre- 
ciation of its special relation to the Institute by inviting the 
latter to be represented at all its future meetings. 

Thus through the conference the benefits of partnership are 
more widely spread while regional interests are safeguarded. 
The Unions generally are far older and more clearly defined 
and circumscribed in purpose than the regional advisory 
councils and thus their proven work is far greater and their 
future far more assured than that of the advisory councils. 
'The only conceivable defect in both bodies is the potential 
restriction of the academic standing and autonomy of the 
regional institutions. "That apart, we may expect them to 
flourish to the general good with the continued growth of 
technieal education. 


The City and Guilds of London Institute 


A meeting of representatives of the Livery Companies of 
London at the Mansion House on 8rd July, 1876, adopted the 
following resolution: 


"That it is desirable that the attention of the Livery Companies 
be directed to the promotion of education not only in the Metro- 
polis but throughout the country and especially to technical 
education, with the view of educating young artizans and others 
in the scientifie and artistie branches of their trades.' 


'The resulting provisional committee formed in 1877 led to 
the foundation of the City and Guilds of London Institute for 
the Advancement of Technical Education which was incor- 
porated in 1880 with Mr. (later Sir) Philip Magnus as Director 
and Secretary (in whose honour and name the important series 
of Memorial Lectures are held by the College of Preceptors). 
Since that date the work of the Institute, as now organised in 
the Department of Technology, has grown immensely in 


volume, range of provision and in standard of examinations, 
as shown in Diagram 16. 
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CITY & GUILDS OF LONDON INSTITUTE 
DEPARTMENT OF TECHNOLOGY 


NUMBERS OF EXAMINATION CANDIDATES 
2/53 SINCE COMMENCEMENT IN 1879 


DIAGRAM 16 
Reproduced by permission of the Superintendent, C.G.L.I., Department of Technology 


In 1953 the total number of candidates was 82,287, a 
marked and rather unexpected rise from 77,951 in 1952. This 
and the general expansion is due in part to continual addition 
of new subjects, and the number of examination papers set 
was 806 in 1953 compared with 770 in 1952. The examina- 
tions are taken by many in H.M. Forces, ships of the Royal 
Navy and Merchant Navy at sea and in places as isolated and 
distant as Ascension Island, the Seychelles, Concepcion 
(Chile) and Fiji [23]. 

Where the need for examinations in a new subject becomes 
evident, the Institute sets up an Exploratory Committee 
representative of the various interests concerned—industry, 
the technical colleges, government and professional institu- 
tions, and at this very early stage the essential partnership 
is established which is the basis of all future development of 
the new line in particular and of the Institute's work in 
general. If it is justified the Exploratory Committee is suc- 
ceeded by a fully constituted permanent Advisory Committee 
which drafts the syllabuses and regulations for the Course. 
Such new courses may be other than craft work and, 
although it would not be proper to offer them as National 
Certifieate courses, they can be valuable developments, e.g. 
illuminating engineering, plastics, petroleum products. 
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The ultimate responsibility for the conduct of examinations 
is that of the Examinations Board which has representatives 
nominated by the Ministry of Education, the Scottish Educa- 
tion Department, the County Councils Association, the Asso- 
ciation of Education Committees, the Association of Technical 
Institutions, the Association of Principals of Technical Insti- 
tutions, the Association of Teachers in Technical Institutions, 
the National Society of Art Education, the Association of 
Teachers of Domestic Subjects, the National Union of 
Teachers, a representative of each of the Regional Examin- 
ing Unions and the Welsh Joint Education Committee. 
The Constitution has recently been revised to include three 
representatives of the Regional Advisory Councils and one 
of the Association of Municipal Corporations. The work of 
moderating examinations is undertaken in over 90 Moderating 
Sub-committees of the Examinations Board. 

High standards of performance in the examinations are 
encouraged by the award of medals and prizes to outstanding 
candidates, and in 1953 four Gold Medals, 193 Silver Medals, 
167 Bronze Medals and fourteen other trophies were awarded, 
and also money prizes to the value of about £1,242. 

Of the multiplicity of the Institute's work, three important 
new developments must be mentioned. The first is the 
Insignia Award in Technology (C.G.LA.) which was estab- 
lished in November, 1952: 


. . . to provide a high qualification for persons in industry whose 
early training in industry was based upon practical experience 
combined with theoretical study and who had gained appropriate 
City and Guilds Certificates as craftsmen or technicians. Candi- 
dates are considered in terms of five broad industrial groups, 
namely chemical industries, constructional industries, electrical 
industries, mechanical industries and textile industries. 


After inspection of their applications by an authoritative 
Insignia Awards Committee suitable candidates are accepted 
for registration and are then allotted topics for thesis, which 
is certainly required to be far more than a mere report of 
experience [24]. The second is the provision of а Technical 
Teachers’ Certificate, as a result of taking approved part- 
time courses (p. 538). Reference has already been made 
to the third development (p. 99), namely, the Associated 
Examinations Board, for the administrative work of which 
the Institute is responsible. 

The examinations of the Institute are the recognised pre- 
mier craft examinations nationally, but latterly increasing 
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concern has been expressed at the unwarrantably high 
ments in jhong Д ee examinations, as with the 
Examinations for Machine Engineering, 


Shop Fabrication of 
Steelwork Design, and Electrical Installation.. Concern has 
also been expressed at the highly verbal nature of theoretical 
examinations in practical crafts. If these trends 
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Commerce’. From this it will be apparent that it has dealt 


with much that is germane to technical education, as shown 
in the recent History, especially its Chapter XV on the Society's 
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European Airways respectively; preliminary examinations 
are held for the Railway Executive of candidates for British 
Railways Traffie Apprenticeships, and there are two schemes 
of examinations for the Diploma in Road Transport for admin- 
istrative and operative staffs of road transport undertakings. 

As with other examining bodies the Society has found it 
most beneficial to have various series of prizes for candidates, 
and the Silver Medals and Associateship are highly prized 
awards. The latter may also be awarded on the results of com- 
petitions, ѓор example the notable Industrial Art Bursaries 
Competition with awards of travelling scholarships which are 
of inestimable value to students at a formative stage of their 
careers. Like other examining bodies, the R.S.A. has found 
a partnership in committees, with teachers and representa- 
tives of many bodies connected with education indispensable 
both to the maintenance and development of its work. 


Joint Committees for the Award of National Diplomas and 
Certificates 


Valuable though the early work of the various examining 
bodies was in providing an incentive to continued study їп 
elementary and craft subjects, there was until 1921 no com- 
parable incentive in the higher, more professional grades of 
part-time education. In that year the Board of Education 
discussed with the Institution of Mechanical Engineers the 
possibility of a higher qualification approaching the standard 
of a degree for engineers through part-time study. Two points 
of importance (Chapter XV) should be noted; first that the 
standard of degrees was much lower than now, but so also was 
the entry standard to such courses; and secondly that it is 
quite incorrect to project back into those days present-day 
distinctions between technicians and technologists. What 
was sought was a higher qualification for engineers working in 
industry and undertaking part-time study. The aim was also 
to meet the need of teachers in technical institutes for a 
system of examination which would permit reasonable free- 
dom and flexibility in teaching method [28]. 

1921 is thus a notable date in the history and development 
of technical education for then the National Certificate 
Scheme was launched first in mechanical engineering, and 
then in chemistry in conjunction with the Institute of Chem- 
istry [29]. So well founded was it that this initial scheme has 
remained the essential model for all future ventures listed in 
Table 23 [30, 31], and shown in Diagrams 26, 27, 29. The 
Scheme was also extended to cover full-time Diploma Courses 
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but as will be seen from Table 24 these have developed hardly 
at all in comparison with the part-time Certificate Courses [32]. 


TABLE 23 
ORDINARY AND HIGHER NATIONAL CERTIFICATES (PART-TIME COURSES) 
1952-3* 
Ordinary (O.N.C.) Higher (H.N.C.) 

Date Successful Successful 
Estab- Entries Candidates Entries Candidates 
blished Subject 1953 1953 1952 1953 1953 1953 1953 1953 
1943 Civil Engineering — — — — 119 188 96 103 
1921 Mechanical Engineering 11,803 11,777 5872 5,457 4,018 4,119 2,7112 2,773 
1923 Electrical Engineering 5,008 5,429 3,087 2,791 2,529 2,079 1,810 1,848] 
1941 Production Engineering = — = — 413 402 354 321 
1929 Building 1,661 1,726 1,087 1137 795 848 667 689 
1921 Chemistry 1,285 1494 799 917 593 687 364 448 
1947 Applied Chemistry 51 30 34 19 87 40 8 26 
1945 Metallurgy 334 — 390 18 184 132 140 120 118 
1945 Applied Physics 131 161 64 64 30 55 20 27 
1939 Commerce 3231 412 183 255 11 6 8 5 
1926 Naval Architecture 89 89 53 49 49 45 “ 42 
1934 Textiles 952 935 19 188 105 121 85 107 
1952 Mining 352 510 319 2330 — — = — 
Tora, 21,977 22,48 11,674 11,785 8,831 9,930 6,311 6,659 

Perceutage Pass — — 53-1 53-0 — — 713 714 

TABLE 24 
ORDINARY AND HIGHER NATIONAL DIPLOMAS (FULL-TIME COURSES) 
1952-3ł 
Ordinary (O-N.D.) - Higher (H.N.D.) 

Date Successful Successful 
Estab- к Entries Candidates Entries Candidates 
lished_ Subject 1953 1953 1952 1953 1952 1953 1952 1953 
1921 Mechanical Engineering 159 144 88 12 124 147 зз 14 
1929 Building 193 140 125 108 113 120 94 100 
1023 Electrical Engineering — 58 73 , 40 и 82 п з 8 
Toni Ho ior 5958 $i 89 385 3o du 

Percentage Pass — — 61-7 60-0 — — 783 810 


These schemes can best be studied in detail in the rules 
governing the arrangements and conditions for the award of 
National Certificates/Diplomas published by the Ministry of 
Education (Appendix, p. 621), the various publications of the 
professional institutions concerned, and the way these are 
embodied in the prospectuses of the various colleges concerned. 

The Joint Committees have been a partnership of the Min- 
istry of Education for England and Wales, the Scottish Educa- 
tion Department for Scotland and the Ministry of Education 
for Northern Ireland respectively, and the professional insti- 
tution(s) concerned, but this basis has been widened in some 
cases. A few examples are given in Table 25 overleaf [80]. 

Though the joint committees are thus representative of two 
main interests, the carrying out of these National Schemes is 
in fact tripartite with the technical colleges as the third and 
far from sleeping partner. In fact the schemes would be paper 
aspirations only were it not for the work of the colleges, and 


* Total O.N.C. 1954=12,448, 1955—13,922. H.N.C. 1954— 0,950, 1955—7,507. 
Т Total O.N.D. 1954—361, 1955—412. H.N.D. 1954—248, 1955=888. 


156 TECHNICAL EDUCATION 


TABLE 25 


CONSTITUTION OF SOME NATIONAL CERTIFICATE/DIPLOMA 
JOINT COMMITTEES 
Representatives of Ministry of Education and 
of the following Professional Institution(s)/Other 
Subject Bodies 
Mechanical Engineering The Institution of Mechanical Engineers 
Production Engineers The Institution of Mechanical Engineers 
The Institution of Production Engineers 
Chemistry The Royal Institute of Chemistry 
Metallurgy ° The Iron and Steel Institute 
The Institution of Mining and Metallurgy 
The Institute of Metals 
Building The National Joint Council for the Building 
Industry 
The Institution of Civil Engineers 
The Institution of Structural Engineers 
The Royal Institute of British Architects 
The Royal Institution of Chartered Surveyors 


it is pleasing to record that their essential part is at last being 
recognised by including representatives of the technical col- 
leges on the joint committee. This has recently been done 
for the long established Chemistry and Applied Chemistry 
Joint Committee and in the more recently established Joint 
Committees for Commerce, Retail Distribution and Chemical 
Engineering. These representatives are nominated by the 
appropriate Associations representative of technical educa- 
tion, e.g. one member of the Chemistry Joint Committee is 
nominated: by the Association of Technical Institutions and 
one jointly by the Association of Principals of Technical Insti- 
tutions and the Association of Teachers in Technical Institu- 
tions (Appendix, p. 621). This representation of technical 
colleges on joint committees is important in the context of the 
discussions on higher technological education and the status 
of technical colleges (Chapters XV, XVI). 

In response to local industrial needs, whether anticipated 
or already urgent, the principal and head of department of the 
college discuss the possible establishment of a National Cer- 
tificate/Diploma Course with Н.М. Inspector. On a satisfac- 
tory outcome to these discussions the governors of the college 
make application through the Ministry of Education to the 
appropriate Joint Committee for the approval of the proposed 
scheme. Encouragement to go ahead may then be forth- 
coming but no official approval is given until the last year of 
the course is established. The proposed scheme must accord 
with the official rules (Appendix, p. 621) in matters of age and 
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educational standards of entry, exemptions from these entry 
conditions, timetables, choice and sequence of subjects, staff- 
ing and equipment, and arrangements for examinations. 

Assuming an approved scheme we can for simplicity discuss 
the courses in terms of Diagram 17. 
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DIAGRAM 17. ARRANGEMENTS FOR A COURSE FOR 
ORDINARY AND HIGHER NATIONAL CERTIFICATES 


In many schemes if a student passes at the appropriate 
level in his Higher National Certificate examinations he 
becomes eligible for exemption from related parts of the 
examinations of the professional institution, and he may 
complete exemption from the remainder by taking additional 
subjects which are ‘endorsed’ on his Higher National Certifi- 
cate. These he may take according to his ability or the time 
available in the А.З or subsequent year. After he has com- 
pleted his examination and thus acquired the status of a 
graduate member of the institution, e.g. G.I.Mech.E., he is 
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required to spend a number of years in the practice of his 
profession, and to gain a position of sufficient responsibility 
before he becomes eligible for the Associate Membership of 
the Institution, e.g. A.M.I.Mech.E. and A.M.LE.E. After 
many years of industrial/professional experience with the 
attainment of high responsibility he may be elected to ‘full 
membership’ of the professional institution, e.g. M.I.Mech.E., 
and М.Т.Е.Е. 

Though the way is long, National Certificates nevertheless 
have provided a valuable route to professional status alterna- 
tive to that through the university degree plus equivalent 
industrial experience, which explains their profound influence 
on the growth of technical education, especially when the 
schemes were able to expand their content in day-release 
courses. This in turn led to increasing requirements from the 
professional institutions by way of total hours of study, 
numbers of ‘assessed’ papers and standards of passing (e.g. at 
credit level). This ever-rising spiral is now acquiring an even 
steeper gradient, so that it is becoming increasingly difficult 
for students to reach professional status through this part- 
time route. 

There is a difference between the conduct of the examina- 
tions at various stages. At the end of the first year (S.1) and 
second year (S.2) of the Ordinary National Certificate Course 
college examinations are held, which are set and marked by 
the college staff. At 5.3 the examination is subject to assess- 
ment, the procedure being as follows. The college staff set 
draft papers in the various subjects, which are then submitted 
to the Joint Committee, which refers them to appointed 
assessors (or examiners). Hach assessor examines the paper 
to determine its coverage of the subject and, its standard in 
relation to national standards through the colleges as a whole. 
If it is satisfactory, he will return it unaltered; otherwise he 
will suggest or make certain alterations in accordance with 
rules laid down by the joint committee. Thus, he may 
substitute up to 40% of the questions, and may make up to 
40 % of the questions compulsory. 

The draft paper thus becomes an assessed paper of a 
standard acceptable to the Joint Committee. ` The students 
then sit the examination, and their scripts are marked by the 
college staff. Finally the marked scripts and results are sub- 
mitted to the assessor and may be altered in the determina- 
tion of a national standard. The National Certificate is 
awarded upon marks which are a composite of homework, 
classwork and laboratory work and the assessed examination 
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marks, provided 60% attendance and certain other require- 
ments are met. Homework and classwork marks and exam- 
ination marks must each reach 40% of the possible; the 
examination marks are weighted in the final assessment to 
form 70% of the total marks, of which the student must gain 
atleast 50%. The Higher National Certificate is awarded on a 
similar basis of assessed examinations at A.2 and total records. 
College internal examinations only are required at A.1 but the 
papers may be assessed in order to rank for exemption from 
professional examinations. 5 

This system has served the students well—and the profes- 
sional institutions also—but the present very large numbers 
especially in engineering were hardly envisaged when the 
schemes were started. Delay in obtaining the final assessed 
results is inevitable with such large numbers and much 
thought has been given to reducing it to the very minimum, 
Technical college students sit many examinations which are 
set and marked by a body entirely external to the college, 
and in the content and conduct of which the college staff have. 
no say whatever. Such ‘external’ examinations rigidly treat 
all courses and students alike, with many attendant defects, 
notably the rigid specification of the content of courses in the 
light of past examination papers—a kind of retrospective 
education by case-law ill-suited to developing sciences and 
technologies. The National Certificate system, with its 
syllabuses and examination papers drafted in the individual 
college yet conforming broadly to a natural pattern, was an 
attempt to combine some academic independence with the 
rigorous standards of external examinations. Quite early in 
the development of these schemes, some colleges relinquished 
this academic independence to the Regional Examining 
Unions by accepting the latter’s syllabuses and examinations 
instead of devising their own. One argument was the need 
for standardisation to enable students to move from one area/ 
college/course to another without difficulty; another was that 
for the Ordinary National Certificate at any rate, real differ- 
entiation on a local basis was not feasible during what should 
be fundamental subjects at this level [88]. 

Though Diagram 17 gives the general pattern, there are 
many significant differences. The Higher National Certificate 
in civil engineering is a three-year course (A.1; A.2; A.8, 
including endorsements) from Ordinary National Certificate 
(in mechanical engineering, electrical engineering or building) 
and there is no Ordinary National Certificate course їп civil 
engineering. Similarly the Higher National Certificate in 
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chemical engineering is a three-year course from Ordinary 
National Certificate in mechanical engineering, chemistry or 
applied chemistry. The Higher National Certificate course 
in commerce is three years following a two-year Ordinary 
National Certificate Course, thus inverting the usual three-year 
Ordinary National Certificate and two-year Higher National 
Certificate arrangement. Whereas the Higher National 
Certificates in civil, mechanical and electrical engineering 
give exemption from related professional examinations at 
present (pp. 255 et seq.), the Higher National Certificate in 
chemi has not so far gained exemption from even part of 
the A. R.I.C. examination, though it is for an increasing number 
the `1 psi iei qualification before the Associateship (р. 438). 
confusion is not lessened by the existence of other 
certificates called ‘National’, e.g. the National Craftsman 
Certificate for Vehicle Repair and Maintenance, which is not 
а National Certificate of the kind we have been considering 
(p.278). Another example is the National Retail Distribution 
Certificate. In view of the foregoing examples we can only 
hope the foreigner will charitably conclude that our educa- 
tional realism is in inverse ratio to our powers of logical 
thought, or at any rate of logical arrangement [34]. But 
within the broad essentials the pragmatic approach of those 
directly concerned has proved successful, mostly because there 
has been a real partnership in action. 
. One valuable feature is the recognition of specialised train- 
ing by more than one professional institution, which is shown 
by the countersignature of National Certificates/Diplomas in 
respect of certain subjects, appropriate to the approved 
courses, as listed for example in Table 26 [30]. 
Universities and Technical Colleges à 
The relationships between universities and technical colleges 
are inextricably bound up with the whole problem of higher 
technological education and the policy implications are dealt 
with in Chapters XV and XVI. Here we simply note facts 
about existing arrangements [85]. 
_ The outstanding relationship is that with London Univer- 
sity, especially through its External Degree system, seven 
colleges within the London area have ised lecturers 


of the University and their students take Internal Degrees 
(Appendix, pp. 


610-613). The remainder have no special 
нсана оѓ teaching staff, and the students are registered 
with the External Registrar of the University and take the 


Degree. The students may sit the examination in 
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London or at a recognised centre. Colleges wish- 
ing to submit candidates for the B.Se.(Eng.) External Degree 
must first be inspected by the U ,and 44 have 
been recognised as a result [36] ( ix, p. 610). = 


of External Degrees gained recent years are 
Table 27 [37]. 
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likely to decline sharply. No one would wish to claim an 
inferior standard for external degrees so as to give the tech- 
nical college student an easier passage, but all these changes 
are brought in very one-sidedly, with only a semblance of 
consultation by way of invited comments on paper, but never 
in person. The External Degree system is certainly a most 
unequal academie partnership; nevertheless many thousands 
of students have been able to gain graduate status and to 
proceed to higher studies and degrees and thus to have had 
pathways to, promotion opened for them. 

The seven Polytechnies/Colleges specially recognised find 
the internal degree system to be generally, if not very, satis- 
factory. Altogether they had in 1958-4 some 70 recognised 
teachers who acted as members of the University Boards of 
Study and so took an active part in the revision of syllabuses, 
and in the setting and marking of examinations. There is 
close co-operation between the examiners and moderators and 
thus, in contrast to the External Degree system, there is a 
system of representation with sufficient flexibility to аке 
account of particular requirements. On the board of exam- 
iners in any subject there is usually one representative from 
every college and institution presenting candidates. The 
examination papers, having been set by a sub-committee, are 
considered by the board, amended if necessary and finally 
approved. 

Of the internal students in 1952-3 in the Faculty of Science 
of London University, 37-09% were in the Polytechnics and 
in engineering the proportion was 54-2 96. Students of seven 
colleges secured 4 D.Sc., 98 Ph.D. and 88 M.Sc. degrees in the 
periods 1947—52. The close association with the University 
has encouraged better conditions of service and the appoint- 
ment of highly qualified staff, and there are also definite 
athletic and social advantages to the students through the 
University of London Union, whether they are taking univer- 
Sity courses or other approved professional courses not leading 
to university examinations. 

A variety of other arrangements have arisen between some 
technical colleges and their neighbouring universities. The 
Imperial College of Science and Technology became a School 
of London University in 1908 and is counted a university insti- 
tution, and certain departments of the Manchester College of 
Technology have since 1905 constituted the Faculty of Tech- 
nology of the University (p. 60). Both these institutions have 
very recently received special government recognition and 
grant and are undergoing rapid expansion (Chapters XV and 
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XVI). Certain departments of the Belfast College of Tech- 
nology also constitute the Faculty of Applied Science and 
Technology of The Queen's University, Belfast. Four other 
colleges are affiliated with neighbouring universities; the 
Royal Technical College, Glasgow, since 1912; the Technical 
College, Sunderland, with Durham University since 1930; the 
Heriot-Watt College, Edinburgh, since 1933; the Cardiff Col- 
lege of Technology and Commerce since 1937 [88]. The Bristol 
College of Technology was formerly the Faculty of Technology 
of Bristol University but the arrangement has recently been 
terminated (p. 497). 


Other Non-Examining Partnerships 

As a corrective to over-emphasising the importance of 
examinations we should now consider the invaluable contribu- 
tion to technical education of many other bodies, both statu- 
tory and voluntary, which conduct no examinations but exert 
their influence in other ways, especially in the holding of 
conferenees and the publieation of papers on a wide variety 
of subjects of interest and usefulness to students and teaching 
staff, and to education and training staff in industry. It 
would be most unjust by this classification to imply that the 
work and influence of the professional institutions and other 
bodies such as the Royal Society of Arts was wholly or even 
predominantly through examinations. Such is far from the 
truth on the national basis, though it is predominantly so in 
their work in relation to the technical institutions. Neverthe- 
less they, as well as the bodies we are now to consider, do exert 
a powerful educative influence in these ways, notably in the 
reading of papers, often original communications, at meetings 
of their branches as well as at the centre, and in the holding 
of conferences and social activities. For these and other rea- 
sons, teaching staff and students should join their professional 
institutions. ; 


Association of Technical Institutions (А.Т.І.) 

The Association arose from a preliminary meeting held at 
the Manchester Municipal Technical School on 4th November, 
1893 [89], and 17 establishments then mainly concerned with 
secondary education in technical subjects were represented at 
the meeting in 1898, and now in 1954 there are about 240 
institutions in membership (pp. 10, 587). In the ironic flux of 
time, secondary technical schools are now excluded from mem- 
bership. The Association is a thoroughly viable partnership 
of governor members and principals, who work harmoniously 
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on the council and in the many sub-committees and joint 


the end of February in London, and at the summer meeting 
held usually in June or early July in different places in sue- 
ceeding years. In February there is a Presidential Address 
and the Association has a long line of very distinguished Pre- 


education in this respect as in other ways. At both meetings 
there is a variety of papers on technical education, and these 


great benefits derived from governors, chief officers and prin- 
cipals working together on a national basis, this is surely a 
very short-sighted false economy. 


Association of Principals of Technical Institutions (A.P.T.I.) 


of principals [41]. The constitution was adopted at a meeting 
held at the Polytechnic, Regent Street, London, W.1, on 8rd 
March, 1921; in 1999 there were 70 members, and the number 
had risen to about 280 in 1958-4 (p. 10). Though its pro- 
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between principals is extended outwards in many ways in 
representation on many bodies (listed on pp. 616-620), and like 
the A.T.L, the Association is always ready to be consulted in 
the work and development of technical education, both at 
home and abroad. It holds its two main meetings on the day 
before the respective A.T.I. meetings and there are many 
branch meetings during the course of the year. Among the 
papers given by members at the main meetings in recent years 
may be cited the following; "The Content of Education for 
Commerce’; ‘Technics and Purpose—A Review of the Effect 
of Technology on Western Culture’; ‘Planning and Equipping 
of New Buildings’; ‘Liberal Studies in Technological Courses’; 
‘Courses in Retail Distribution’; "The Organisation of Student 
Activities’; ‘The Technique of Staff Selection’; ‘Craft Certifica- 
tion’; ‘National and Regional Organisation’; ‘The Education 
and Training of Laboratory Technicians’; ‘Professional Code 
for Principals’; ‘Humanistic Aspects of Further Education’; 
‘The Relationship between Junior Technical Schools and 
Technical Colleges’; ‘Non-teaching Staffs in Technical 
Colleges’. 


Association of Teachers of Technical Institutions 

The Association was formed on 22nd October, 1904, and 
assumed its present name in 1906. It includes within its 
membership all grades of teachers in technical colleges, 
assistants, lecturers and senior lecturers, heads of departments 
and some principals; and also head teachers and assistants Іп 
secondary technical schools. Part-time teachers who form 
such an important part of technical college staffing are also 
eligible for membership. In 1958-4 it had about 5,500 full- 
time and 500 part-time members paying subscriptions direct 
to the Association. About 70 principals are in membership. 

It has six representatives on the Burnham "Technical Com- 
mittee (p. 616), and it is primarily а professional association 
concerned *to promote and safeguard professional interests, 
for example in such matters as tenure, salaries, pensions, train- 
ing qualifications, schemes of examination and inspection; 
and to lay the views of teachers in technical institutions 
before the educational authorities and the publie." Neverthe- 
less it is also active professionally to advance the cause of 
technical education generally, and co-operates where desirable 
with other educational or scientific associations. Its affairs 
are conducted by a council representative of its 19 territorial 
Divisions. An annual conference is held at Whitsuntide, 
usually in a provincial industrial centre. 
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all members of the N.U.T. in technical institutions become 
members of the A.T.T.I. The scheme is a move towards pro- 
fessional unity aimed to secure that, whilst the special claims 
of technical teachers should not be forgotten, the interests of 
the profession as а whole are advanced. In addition to the 
membership figures already given, a further 4,500 members 
pay subscriptions through the N.U.T. under this joint scheme, 


The Association of Art Institutions (4.A.I.) 


This Association is the analogue of the A.T.I. and was 
formed in 1948, Membership of A.T.I. has been open to the 


‚ main reasons. The first is the question of representation of 
Schools of art which were departments of technical colleges; 


requirements. There is certainly much less congruity of 
interest between art and technical education than between 
commercial and technical education, but whether it is so 
much less or so negligible as to warrant a separate Association 
was and still is matter of debate. For all these reasons it has 


not been fully Supported and its membership in 1952-3 was 
76 institutions. 


The National Society for Art Education (N.S.A.E.) 


The Society dates back through the National Society of Art 
Masters (N.S.A.M.) to 1888, but the present title was assumed 
only in 1944 for, with the increase in the nunjber of women art 
teachers, particularly in schools of general education, the term 
‘masters’ in the Society’s title had become a misnomer. The 


the classification is thus an 
(p. 321). Like other professional associations, it has a branch/ 


centre. It has provided regulations for the award of academic 
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robes under certain conditions and grants Fellowship of the 
Society to distinguished members and Honorary Fellowship 
to other distinguished persons. 


The National Association for the Advancement of Education 
for Commerce 


This Association was founded in 1985 as the National 
Conference for Commercial Education by the Principals of 
Colleges of Commerce, mainly in London, with the active 
support of one of the publishing houses partieularly interested 
in this form of education. In 1939 the title was changed to 
National Council on Commercial Education, and in 1945 to 
the present one. Its membership is about 400 and includes 
industrialists, education officers working in industry and pro- 
fessional organisations, principals and teachers of colleges of 
commerce and technical colleges and private business schools 
and interested publishers. 

It is not a professional association and membership is open 
to all interested to support its objects. The Association pro- 
vides a forum through an annual conference and branch meet- 
ings, for the discussion of questions of educational policy, 
schemes of work, syllabuses, currieula, teaching methods and 
examinations in education for commerce. 


The British Association for Commercial and Industrial 
Education (B.A.C.I.E.) е 

Many people аге still surprised that the roots of B.A.C.LE. 
по back as long ago as 1919 under the name of the Association 
for Education in Industry and Commerce which had the main 
object of promoting the release of young workers under the 
‘Fisher’ Education Act of 1918. In 1934 this Association and 
the British Association for Commercial Education were amal- 
gamated to form B.A.C.LE. as it is now almost universally 
known, with Lord Eustace Percy as its first President. noH 

B.A.C.LE. was, and still largely is, a voluntary association 
of companies contributing financially under covenants to the 
cost of its work. For that reason it might seem that its work 
ought to be considered in Chapter VI, but it is included here 
because it is exceptional among industry-sponsored organisa- 
tions in the degree of partnership it affords to representatives 
of the technical institutions. This is seen not only in the 
numerous invitations to Conferences and Meetings, which pro- 
vide an invaluable meeting place with leading representatives 
of industry, but also is secured in the constitution of its 
General Council. 
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Many activities are undertaken and valuable services are 
provided of which the following summary must suffice. An 
Information Department supplies information about what is 
being done in this country, the U.S.A. and other countries, to 
improve training and educational methods at all levels from 
apprenticeship and new entrants to higher management. A 
bi-monthly Journal, and a Members’ Confidential Memoran- 
dum, issued alternately, disseminate useful information and 
advice on training and education. The Publications Depart- 
ment issues reports of conferences, reprints of addresses, 
manuals and booklets on a wide variety of topics. 

A recent promising venture is the Communication Training 
Centre. This aims to improve training for clear and effective 
communication throughout industry and commerce covering 
the giving of orders, joint consultation, report writing, busi- 
ness letter writing, works information, committee work and 
reporting back. Realising that communication is more than 
the written word, important though that 18, a special feature 
of the work is a series of courses in *Running a Meeting', com- 
prising instruction and experiencein leadinga discussion group, 
m conference method and acting as chairman or secretary 
of committees. Other Special courses have been organised 
for industrial training and education officers and apprentice 
Supervisors, covering such subjects as the psychology of 
learning and teaching, the use of visual and other aids, and 
human relations, A Visual Aids Committee has collected and 
disseminated much information in its field, and has produced 
two short training films with the assistance of some member 
firms. Six regional groups now exist which organise meetings, 
conferences, works and schools visits, study tours abroad and 
other activities which bring industry and, education closer 
together. Annual conferences, usually at Ashorne Hill, near 
Leamington, are held for the discussion at national level of 
questions of education and training particularly relating to 
the improvement of productivity [42]. 
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CHAPTER VI 
INDUSTRY AND EDUCATION 


Іх this context industry includes the whole process from the 
raw materials to the final delivery of goods and services to the 
customer; it therefore includes design and production, distri- 
bution and sales, and related financial and business organisa- 
tions. "Though these all differ greatly in their educational 
requirements at different levels within themselves, in their 
own internal provision and in their need of the assistance of 


This is a useful workaday distinction though it cannot be 
rigidly maintained; for every training programme or course, 
however undertaken, has some effect on the individual's out- 
look and character, and is to that extent educational, and no 
education is wholly devoid of the acquirement of skills and 
knowledge (Chapter XVII). 

Nevertheless we are here considering industry and educa- 
tion and not training, as would have been normal earlier this 


is to buy, produce and sell, and to do it as efficiently as possible 


SUM 
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which men and women must work (2). This realisa- 
tion lies at the basis of the great t of management 
training and education — 0 Е 
If justification were for 

н together їп the widest scope mp derer s 
there is ample support forthcoming from industry itself, The 
growth of training and education schemes within industry has 
resulted in an immense outpouring of literature designed to 
attract employees of ability, Most of it succeeds in being 
attractive and lively but not the least notable thing is the 
regularity with which such statements as the following appear, 
usually in the special introduction in its training brochure by 
the eminent chairman of the company. 


It should be a from the outset that a ус 
Apprenticeship is as vital to Company, to the 
Engi Industry as a whole, as it is to the 


man who must live and work and efficiently 
others [8]. Ог again: 


In 

the continued itv of an у... © 

cane $0 MED ins becomes one ы our apprentices 
shalt be denied бы риб ШШЕ НЫШ 
and inclinations. 

acter are of direct concern to us and be will be able to 

in our many sporting and social 


The foregoing must serve as representative illustrations ar 
it is quite impossible to quote any number 
those who maintain these enlightened [58].. Despite all 
those who miksta ШШШ S call 
forth in certain quarters, it is only just to record also that in 
most instances a real attempt is made to live up 


| 
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engaged in technical education than such enlightened leader- 
Ship and that, in trying to share the benefits of technical 
education with the employees of less enlightened firms, they 
have such powerful allies within industry. 

Such expressions of these ideals of technical education have 
not been confined to broad statements, and there has been а 
most lively interest shown by industrialists in the content 
and quality of education in recent years. 


Education has long passed from a luxury to a necessity. To-day 
more than ever before, it is of vital importance that the youth of 
Britain should be well educated. Unfortunately it is all too true 
that many of our young people get a college training without get- 
ting an education. Theoretical education, essential though it may 
be, is not in itself sufficient, There must be a proper balance of 
theory and practice. It is as necessary to know ‘how’ as to know 
‘why’ [5]. 


Alongside this legitimate concern for combining theory and 
practical application we have an equal concern for other 
qualities than technical competence. 


The nation needs leaders who, whether Scientists or not, have a 
clear idea of what science is about and can talk to scientists intelli- 
gently. Equally, it needs scientists who understand the political 
and social circumstances of to-day, and can express intelligent 


opinions about them. Such people exist but they are much too 
rare [6]. 


At the other end of the age scale there is the concern with 
education in the schools, not in any narrow specification for 
future occupational requirements, but quite the reverse. 


In our own trade school we have always insisted that the boys’ 
technical training is combined with a continuation of general 
educational studies, on the principle that any school must accept 
its social responsibility involving preparation for life as well as 
training for a career, Painting in water colour is not incompatible 
with the precision required in the drawing office [7]. 


Once again such quotations, though authoritative, are but 
a minute fraction of the whole ferment of opinion expressed 
їп the post-war years, апа we may simply record a satisfaction 
at so lively and sympathetic an understanding of the aims of 
education. This is in marked contrast to the lack of status of 
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itself consequent upon the ever-accelerating tempo of scien- 
tifie discoveries and their subsequent application. This 
plainly is true of the productive side of industry, but is also 
increasingly true of transport and communications which are 
as essential to the conduct of commerce as to the distribution 
of goods and services. 


Motor car Aeroplane Cinema Tractor 
from 1896, on 1903, heavier than Public film Produced 1903. Into 
British roads air flight showings, use in 1920s 
1895-1905 


Thermionie Valve Radio Set Fork Truck 
1904-07, the key ^ Broadcasting Produced before Developed, 
to electronies began in the 1914. Intouse,the 1935 and after 
*twenties 1930s 


Helicopter Autogiro,  Jet-Turbine Penicillin Atomic Pile 
the ’twenties. True Aircraft gas- Discovered, 1929. First nuclear 
helicopters the ?30s turbine, 1930-37 Into medical pile in operation, 
use, late '30s 1943 
DIAGRAM 18. APPLICATIONS OF SCIENCE AND TECHNOLOGY 
DEVELOPMENTS THIS CENTURY 


Reproduced by permission of the Editor of ‘The Economist’ 


Now too these changes are spreading even into the 
routine side of business with the progress made in electronic 
calculating machines and other devices. (Indeed we stand 
on the threshold of an electronic age as much as of an 
atomic age.) But these changes are so subtly cumulative 
that it is only when we look back over the first half of this 
century that we realise how profound they have been. This 
was illustrated by the Economist by diagrams in its Corona- 
tion issue in June, 1958, under the title of “The Promise of 
Technology’ and one of these is reproduced in Diagram 18. 


mios А. TOTAL WORKING POPULATION 
25 Mid 1939 - Mid 1953 
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DIAGRAM 194. CHANGES IN EMPLOYMENT 


agrams 194 and B ате reproduced by permission of the Editor, 
The Economist’ 
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p. CHANGES DURING 
REARMAMENT 


End of 1950 - End of 1953 
- thousands 
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Agriculture, 
forestry, fishing 


Cool mining 


Véhicles 


Engineering, metal goods 
and precision inst. 


Textiles, clothing 


Building and 
contracting 


Public utilities 


Transport and 
communications 


Distributive trades 


Professional, 
financiol etc. 


Public administration р 


Armed forces 


DIAGRAM 19B. 
CHANGES IN EMPLOYMENT 


Every one of the industries illustrated or implied in these 
diagrams needs а standard of education and training at all 
levels scarcely foreseen in 1900. None of the new modern pro- 
ducts can be made without such education, nor can they be 
sold or serviced without it, least of all in the markets of the 
world at large. Though it is not a prime purpose, the changing 
character of industry has made education a prime necessity. 
But the change in character is shown in other ways. The 
immense increase in the use of power, in the variety of 
materials and chemicals, has brought a new and vital emphasis 
on welfare and safety. These cannot possibly be secured 
without inereased knowledge and awareness on the part of the 
individual and his intelligent and willing participation m 
guarding against the increased hazards of industry and daily 
life[8]. Another factor is the increased pace of development 
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in meeting new demands upon industry in a greatly disturbed 
or a sharply competitive period of world trade, when rapid 
changes are likely to take place within an industry or between 
several related industries. This is illustrated for the Total 
Working Population from mid-1989 to mid-1958 in Diagram 
19a, and for changes during Rearmament from 1950 to 1953 
in Diagram 195 [9]. 


CHANGES IN EMPLOYMENT, MAIN INDUS- CHANGES IN INDUSTRIAL PRODUCTION, 


* vries (End Oct., 1958, compared with end MAIN ITEMS (Percentage change; average 


Oct., 1952, percentage change) index to latest date jn 1958 compared 
with average index for year 1952) 
Total civil employment 
A All manufacturing 


Й са mining 
A Chemical, Allied 


MW, 


Metal manufacturing 
Engineering, Shipbuilding, Electrical 
S v [^f Change) 


Textiles А 
PERCENTAGE ce and DN 
Clothing DECREASE | PERCENTAGE INCRE 


WU, i 
NMNMEES Ico E aa a pereen 
=з ups at end October, » 85 2 
Paper, Printing Ere at numbers employed end October, 1052. 


Calculated from Ministry of Labour figures on 
Building and Contracting employment situation. 

ui Ris B All industries and total manufacturing, aver- 
Distributive Trades age index for ten months of 1958; other 


PERCENTAGE industries average for first three-quarters 
DECREASE | PERCENTAGE INCREASE 1953. Percentage change compared with 
1654321012345678910 average index for 1952. 


DIAGRAM 21. CHANGES IN EMPLOYMENT AND PRODUCTION 
Reproduced by permission of the Editor, “Times Review of Industry 


The shift in employment is shown for a single major indus- 
try in the same three-year period 1950-8 in Diagram 20 [9]. 

That the changes are marked within an even shorter period 
than three years is shown by Diagram 21a, of changes in 
employment in the main industries over à single year from 
October, 1952, to October, 1953, and Diagram 21B, of the 
Changes in Industrial Production, Main Items, during а 
similar period [10]. А t à 


о 
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Such changes must be accepted as inherent in a techno- 
logical society, and they put a premium on flexibility and 
adaptability both in the management and processes of indus- 
try and in the skills and outlook of the individual, not least 
in meeting the changing locations of industry. The education 
provided for those entering and working in industry should 
take full account of the need to promote flexibility and adapt- 
ability of skills and attitudes. Those concerned with educa- 
tion are not blameless in this respect, either as to content or 
to methods used, both within industry and in the educational 
institutions. Thus Sir Frederic Bartlett, Chairman of the 
Joint Committee on Individual Efficiency, holds ‘that most of 
the training schemes are dominated by the ideas that the 
quicker the training is finished the better, and the trainee 
should be trained for one specific job only. Industry to-day 
is in а ferment of invention and a working population is 
needed that is alert, intelligent and adaptable. Instead train- 
ing schemes are dominated by principles established long 
before present-day conditions were achieved’ [11]. Such 
authoritative criticism, which is not isolated, should cause 
employers, trade unions and those in the colleges, alike to 
reconsider traditional ways of training, otherwise we shall not 
meet what the Manchester Guardian Survey of Industry, Trade 
and Finance, 1954, so rightly called “The Challenge of Change’. 

Such changes in traditional methods, and the introduction 
of thoroughgoing education schemes in the rest—and still the 
greater part—of industry will not come about without enlight- 
ened management and the wholehearted support of employees. 
Hence the urgency of management training and education, 
and the welcome increase in it since the war, The work of the 
schools is often done against the adverse influence of m- 
different and sometimes hostile parents, and adult education 
is therefore a prime necessity for advance in the schools. In 
the same way, the progress of management education is & 
fundamental condition of the progress of education in and for 
industry. Management education is of course required for 
the better administration and efficiency of industry but even 
were it adequate to present requirements (which few would 
suppose), the signs are that more will be necessary in view 0 
the growing size of firms. 

The Acton Society Trust Report on Size and Morale [12], 
makes it very clear that a thorough investigation is neede 
into the problems of the relative benefits of centralisation and 
decentralisation, and especially with the hypothesis in mind 

That the urgency of and impact of certain social problems of 
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industry vary significantly and directly with the size of indus- 
trial units. These problems—the maintenance of the sense of 
participation or belonging; of direct personal concern with the 
fortunes and performance of the enterprise—may be said 
collectively to constitute the problem of industrial morale.' 
The connection between morale and productivity needs no 
emphasis and the report does not suggest that the workers' 
morale must of necessity be worse in large than in small units 
[13]. Though this is a pilot survey of the problem in deter- 
mining the significance of size of unit in influencing industrial 
morale and productivity, it is nevertheless clear enough that 
better management will be essential to solve the many pro- 
blems indieated in the Report. If present trends persist or 
increase, the value of management selection and education 
will likewise increase still further over the next decade. This 
is supported by the general conclusions of the timely Hand- 
book on Education and Training for Management, recently 
published by the Federation of British Industries [14]. 

The changing social pattern of the age has been increasingly 
democratic if not egalitarian, and with it has gone an increas- 
ing emphasis on more and more opportunities for higher 
education to enable each individual to realise his full poten- 
tialities. This has meant that an increasing proportion of 
good ability has gone on from school to the universities and 
major technical colleges instead of entering industry at an 
early age (Chapter VII) with a consequent re-entry of this 
ability into industry at a much later age. Unless training 
schemes were provided, the democratic feelings of those who 
had spent those years working in industry would have been 
offended. Moreover, due to other outlets and increased com- 
petition, the re-entry of ability did not equal the original 
intake and this made it more imperative to foster what was 
there already. The growth of full-time higher education has 
thus been accompanied by a great development in educational 
and training opportunities within the firms. 

АП these foregoing heightened requirements on the part of 
industry receive a sharper emphasis when viewed against the 
problem of recruiting ability in sufficient numbers in a world 
more avid of ability than ever before, just at the very time 
when the numbers of young people coming forward has 
declined almost catastrophically. For boys and girls reaching 
the age of 15 the numbers have dropped from about 740,000 
pre-war to 571,000 at present. This situation will not be re- 
stored until 1963, and will decline again a few years thereafter. 
This is part of the changing age structure of our population 
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whieh is shown in Diagram 22. The declining proportion 
of young people coming forward to support an increasingly 
aged population is clearly shown—a trend which is not likely 
to be soon reversed. The prospect is then of an increasingly 
static population (in numbers) with subsequent decline in 
total numbers and probably accompanied, unless we exert 
ourselves greatly, by many disadvantages, not least a declin- 
ing standard of living consequent upon the slowing down of the 
rate of capital investment and of technical improvement [15]. 
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DIAGRAM 22. 
CHANGING AGE-STRUCTURE OF THE 
POPULATION 


Reproduced by permission of Professor S. Zuckermann 
and the Editor of the Unilever Journal, * Progress’ 


The reader is referred elsewhere for authoritative studies 
and discussion of our manpower problems, their comparison 
with those of other countries, notably the United States, and 
their significance for education [16]. Here it suffices to note 
the conclusion that "These reports and studies leave no doubt | 
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that, when every allowance has been made for the differences 
in background and way of life between the United States and 
Britain, the real hope of sustained improvement lies in the 
development and improvement of both general and technical 
education' [17]. 

Against this background of deficient provision somehow to 
be made good as soon as possible, there is one provoking ques- 
tion to be dealt with, if not to be answered. How much 
education must or need industry provide? Supposing defects 
in the educational system, arising mainly from understaffing 
in inadequate buildings, to be made good, what is the optimum 
provision of education on the part of industry? What are its 
determinants in levels of occupation, structure of industry, 
rate of development of new processes and so forth? 

Education and research have developed greatly over the 
last few decades, and similar questions have been asked about 
the prosecution of reseach by industry.” Both are creative 
activities though not in the same sense; the research is the 
creation of new processes, materials and services, education is 
the creation or fostering of qualities of mind and personality 
equal to the demands of creating and maintaining new 
processes, materials and services. Sir Harry Jephcott’s com- 
ment on research is equally applicable to education and indus- 

‘try, as may be seen by reading ‘education’ for ‘research’ in 
the following context: 


How much to expend upon research is one of the most difficult 
decisions the industrialist has to make. It should be obvious that 
there can be no golden rule applicable to industry generally or 
even to all firms within a particular industry. Industry can only 
undertake research whose expenditure, it is judged, will be 
recouped in the short or long term and, if the expenditure is to be 
profitable, more than recouped by making available new or 
improved products for sale, or by making possible improved and 
therefore more economical processes [18]. 


"These questions are bound to be raised when we review the 
present educational provision by and for industry, not because 
there is any real danger of exceeding the optimum provision 
(whatever that may be) but rather in the relative values of the 
many diverse arrangements now in use. There is need, there- 
fore, for a detailed investigation of present facts in different 
industries and at different levels of the same industry before 
even tentative conclusions can be drawn, and the various 
optima estimated. 

Another question to which no single answer can be given is 
where education and training for industry are to be provided 
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—within industry or outside? We leave till Chapter XV cer- 
tain questions arising on higher technological education and 
its disposition between the universities and the technieal 
colleges, and here consider what reasons should determine the 
provision by industry on its own or hired premises, or their 
arranging for other organisations to carry it out elsewhere. 
This again must necessarily be part of a larger survey than 
is possible in a single chapter, but certain things are fairly 
clear. 

Specific training for a single job peculiar to the work and 
processes of the firm is usually regarded as the responsibility 
of the firm. Such induction training is rarely undertaken 
outside the firm, and it is hard to see how this could effectively 
be done away from actual work in progress. This does not 
include special rehabilitation training as undertaken by the 
Ministry of Labour Training Centres [19], nor yet the broader 
parts of induction schemes, though even these, if away from 
the works premises in more sylvan surroundings are largely 
given by senior staff of the firm. Much craft training and 
training for repetitive mass production processes come under 
this category. 

By contrast, education and training which is of a much 
more general character, not specifically limited to a single 
machine or process, can and probably should be given outside 
the firm. This is compatible with mobility in the industry as 
a whole, as the underlying principles and practices are gener- 
ally applicable in a wide variety of firms and maybe of whole 
industries. Nevertheless this more fundamental education 
gains greatly by reference to widely varying practice, and 
both students and staff profit greatly by having such diversity 
of experience and contact available within the same class. It 
1s sometimes argued that attendance ata works school or course 
is more subject to the exigencies of the works than attend- 
ances at the local technical college when the student is beyond 
reach for the day. But in those firms where this situation 18 
likely to arise, the student is not likely to arrive at college 
at all; conversely a firm large and enthusiastic enough to set 
up its own works school is likely to ensure that it is properly 
used. This argument can therefore only be sustained by the 
time-honoured method of comparing the best of one side with 
the worst of the other. 

In some cases the clearest possible advantage lies with the 
firm, especially the very large firm, in providing appropriate 
practical experience for the student of a reality and in a way 
completely beyond the resources of any teaching institution; 
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costs of installation, maintenance and obsolescence almost 
wholly prevent the provision of large scale industrial equip- 
ment in college, and this despite the notable example of train- 
ing on production established by Dr. Herbert Schofield at 
Loughborough College [20]. The Summer Schools arranged 
by Metropolitan Vickers Electrical Co., Ltd., are an excellent 
example of post-graduate refresher courses which are by their 
nature inevitably works-based. At a lower level, this consti- 
tutes the essential argument for sandwich courses and 
graduate and other apprenticeships. 

The question of the desirability of where the edueation 
should be provided thus turns out to be one of feasibility and 
the solution can be varied with no set pattern. In contrast 
to the works-based training feasible with large firms, there 
are the externally based arrangements of the much more 
numerous smaller firms. Such firms have not the resources in 
manpower and facilities to meet the need for technical educa- 
tion though they give, with varying degrees of success, the 
necessary induction training. Many are quite unable to pro- 
vide the full range of necessary craft training which must be 
secured mostly through the technical colleges, though the 
extent is largely determined by the structure of the industry. 
A very few examples exist of co-operation between groups of 
firms, but an interesting one is that of the Salford and District 
Textile Training Guild which arranges induction courses for 
juveniles entering the eleven firms in membership, at a place 
external to all the firms, and in co-operation with the Cotton 
Board and the technical college. These firms are quite 
separate and are not part of a combine, but have co-operated 
for the undoubted benefit of the employees and of the industry. 
While such experiments may inerease, the technical college 
will probably always be the main meeting ground and means 
of education for the employees of the small firms. 


Education and Training within Industry 
Some or all of the following are undertaken by the medium 
sized or largest firms. 


i. Induction Courses. These are a most important part of 
the education of the employees as they can greatly influence 
their attitude to their work and colleagues, with immense 
benefit to themselves and the firm (whose interests are not 
mutually exclusive). According to the nature of the work 
they may vary from one week to six weeks or even three 
months’ duration. (Courses of longer duration are more aptly 
described as training courses.) 
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li. Works’ Schools are run by the firms on their own | 
premises, with staff appointed by them from among or as 
their own employees. 'Тһеге is usually a full-time head of the 
school, assisted by other staff who may be full-time, or part- 
time members employed on production or elsewhere in the fac- 
tory for the rest of the week. These arrangements are largely 
determined by the size of the firm, the nature of its work and 
the instruction to be given in the school. The younger 
employees attend for one-half day or a whole day per week, 
Some works' schools are inspected by the Ministry and are 
recognised as efficient (Appendix, р. 603); in other cases the 
school is staffed by teachers employed by the Local Education 
Authority, but the premises still belong to the firm. This А 
transition in control which embodies an excellent example of { 
co-operation is usually marked by the use of the different 
description as in iii. 


iii. Day Continuation Schools. The 1918 Education Bill 
stated the need for ‘continuing the education of young persons 
and helping them to prepare for the freedom and responsi- 
bilities of adult life’, and this was recognised in the 1918 Act 
and again in the 1921 Education Act; provision was then 
made for the compulsory attendance of young people between 
14-18 years of age in Day Continuation Schools for 320 hours 
а year, as from an appointed day. Only at Rugby was such 
a school fully established and continues to this day for young 
people up to 16 years of age [21]. Day continuation schools 
have been established in other areas with voluntary support 
but in most cases only where attendance is made compulsory 
by the firms employing the pupils. Day Continuation Schools 
are the forerunners of the County Colleges of the 1944 Educa- 
tion Act which, in some distinguished cases; are being volun- 
tarily established in advance of an appointed date. The 
-curricula of such schools is not restricted solely to vocational 
subjects. 


iv. Training Centres, These are not linked solely or even 
primarily to the induction and training of juveniles but are 
organised for the reception, training and education of older 
employees. The work will probably comprise such courses а5 
Training Within Industry (T.W.I.) for foremen and super- 
visors [22], and other and higher levels of staff and manage- 
ment training, If the firm is large enough the training centre 
may be dignified by the title ‘Education Department? and 
include the works? School, arrangements for all apprenticeships 
(craft, trade and graduate), and for all induction courses, 
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special post-graduate courses or schools; it will probably also 
arrange vacation experience for undergraduates and the visits 
of school parties, students from colleges and others round 
the works or business. "There is the selection of recruits to the 
firm and placing them in the various departments, and the 
subsequent selection of employees to attend the wide variety 
of courses listed later under external arrangements. Another 
more recent duty, now increasingly realised, is that of holding 
special pre-service training courses of one to usually at most 
three days’ duration [23]. These encourage а rightattitude of 
mind to National Service and a readier return afterwards to 
the firm, which also helps by a kindly interest in their 
service and postings. Equally a welcome when on leave and 
on return are much appreciated. Other special courses may 
be held, for example, in accident prevention, work simplifi- 
cation, the introduction of new schedules, processes and 
materials. According to the size and organisation of the firm, 
to all this may be added other duties, as hard to list as they 
are diffieult to limit—especially in consuming time; educa- 
tional adviee of a general kind and to employees' relatives; 
assistance with the activities of the Apprentices’ Association; 
administration of a scheme of educational awards; prepara- 
tion of material for special lectures; engaging outside lecturers. 
'The question of suitable education staff and of a sympathetic 
management is thus very important. й 

The foregoing are means of providing education within indi- 
vidual firms rather than within and by industry as a whole. 
In the latter case the range of provision is different, being 
largely concerned with management training and education. 
Тһе war accelerated the application of techniques of modern 
study to production problems; for example the Ministry of 
Aircraft Production arranged training courses in motion study 
demonstrating economies to be effected, and there were many 
practical examples at an impressive exhibition at the Carlton 
Hotel, London, in 1945. In the immediate post-war period 
there has been still further stimulus in the reports of the 
Anglo-American Productivity Teams [24], and in the estab- 
lishment of the British Institute of Management (p. 211). As 
a result there has been an increasing number of courses and 
conferences, ranging from short courses of training in the 
techniques of work study applied to particular problems (e.g. 
plant maintenance), to broad studies of the human aspects of 
management, not excluding controversial economie, social and 
political issues. Another result has been the setting up of 
Local Productivity Committees. 
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Two trends in practical means of provision are clearly dis- 
cernible. Some major firms and nationalised industries haye 
acquired and adapted country mansions not merely for admin- 
istrative convenience, but also to add the benefits of residen- 
tial education in good surroundings to more formal lecture 
and conferenee room activities. In other cases there is 
co-operation between many firms in arranging such education 
and training. In the textile industry economie necessity pro- 
duced a statutory instrument, the Cotton Board, which now 
arranges, with growing support from the industry, many 
conferences and courses to study the problems of the industry. 

Roffey Park Institute is an example of a co-operative enter- 
prise between 33 different industrial firms and commercial 
organisations and operates under its own Council without 
public funds. The Institute restricts its work to courses 
within the field of human relations, including human aspects 
of management and social medicine. Prominent among its 
activities are five-day courses in ‘Human Relations in Indus- 
try and Commerce’ and in ‘Work Simplification’ [25]. E 

Another and outstanding example was the foundation in 
1946 of the Administrative Staff College by a group of firms, 
both large and small, contributing income mainly under seven- 
year convenants. The college brings together men and women 
of ability and promise from industry, commerce, the trade 
unions and all forms of publie service for a course of studies 
which investigates the principles and techniques of organisa- 
tion and administration in civil life (p. 378). By giving 
the students a fresh awareness of the significance of their 
present work it prepares them for higher responsibilities in 
the future [26]. Arrangements may also be made through an 
employers’ association, as in the Department of Work Study 
of the Engineering and Allied Employers’ West of England 
Association, Brunel House, Bristol [27]. In other cases large 
firms may invite associated or customer firms to participate 
in training courses or in conferences, but few experiments 
have been made in this direction, 

Another co-operative venture is the Industrial Welfare 


courses are held on a half-day and one day basis. The 
residential courses have included all levels, e.g. foremen and 


INDUSTRY AND EDUCATION 189 


forewomen, workers' representatives, shop stewards, canteen 
executives, office executives, directors, works managers, 
editors of employee magazines, and apprentices. There is an 
Information Service, Canteen Advisory Service, Films and 
Filmstrips Service, General Advisory Service, Journal and 
Handbooks. These are the instruments of inculcating ‘the 
attitude of mind which the Society has helped to spread; that 
people matter and that man must be master of the instruments 
of science and production’. In furtherance of these aims there 
is to be held; in Oxford, in July, 1956, H.R.H. the Duke of 
Edinburgh’s British Commonwealth and Empire Conference 
on ‘The Human Problems of Industrial Communities within 
the Commonwealth and Empire’. 

The Federation of British Industries through its Education 
Committee has become increasingly concerned with higher 
technological and management education. It has held an 
important series of conferences, of which reports have been 
published firstly on the universities and industry in 1949, then 
five regional conferences with the universities and, in 1954, 
one on Technical Colleges and Industry [29]. The Education 
Committee made the proposal which led to the publication of 
the Anglo-American Productivity Council Report on Univer- 
sities and Industry (Chapter XV). Recently it set up a 
committee which has made striking recommendations on how 
to increase the supply of science teachers in the grammar 
schools, on which the supply of future scientists and techno- 
logists ultimately depends. The F.B.I. is represented on 
many educational bodies, including Regional Councils. 

Though the responsibility for the foregoing examples of 
industrial education and training lies with the employers, 
both individually and collectively through their various repre- 
sentative organisations, it would be quite wrong to overlook 
or minimise the important influence of trades unions either 
through the Trades Union Congress (T.U.C.) or the local 
Trades Councils, or the representative workers on the shop 
floor (р. 375). Throughout its history the trade union move- 
ment has regarded education as a powerful means of increas- 
ing the effective strength of trade unionism, but no narrow 
conception of education as only specific training has been 
adhered to, and the educational activities have ranged from 
the directly vocational and utilitarian to the general back- 
ground courses in adult education, management, social and 
political studies. 1 ! 

Part-time study is encouraged through the National Council 
of Labour Colleges (N.C.L.C.), and also through the Workers 
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Educational Trade Union Committee which arranges -an 
agreed educational programme through the Workers’ Educa- 
tional Association (W.E.A.)[58]. Full-time background study 
of one or two academic years may be taken at Ruskin College, 
Oxford, of one year at Coleg Harlech, Harlech, North Wales 
and Hillcroft College for Working Women, Surbiton, Surrey, 
For several years, courses in trade union subjects have been 
arranged in a few technical colleges on the initiative of certain 
unions. Recently more ambitious courses of three or four 
weeks’ duration have been held in some dozen technical col- 
leges, with a syllabus including Industrial and Social Factors 
in Industry, Payment Methods, Work Study, Factory Organ- 
isation and English Usage. Scholarships are offered by the 
T.U.C. for the many kinds of full-time study, and also for 
attendance at Summer Schools for trade unionists which are 
held abroad. 

The General Council of the T.U.C. is represented on many 
educational bodiesat national level, and similar representations 
have been welcomed on the Regional Advisory Council (p. 137) 
and the governing bodies and advisory committees of technical 
colleges (pp. 180-1). The T.U.C. no less than the F.B.I. is 
vitally concerned with the quality and development of tech- 
nical education, which is a far cry from the time when educa- 
tion and training were regarded as a device for the greater 
exploitation of the worker by the employer. It is reasonable 
to see in education, especially in management education and 
training, a common meeting ground for both sides of industry. 

Both sides of industry, through the Joint Consultative Com- 


and the Trades Union Congress, are vitally concerned with the 
recruiting and training of juveniles for industry. In Decem- 
ber, 1945, the Committee’s Report thereon was accepted by 
the Minister of Labour and National Service, and from it has 
come a most important development in the setting up of 
National Joint Industrial Councils (N.J.I.C.) for many indus- 
tries. Each scheme agreed by the N.J.I.C. usually defines the 
following arrangements for apprenticeships: Administration; 
Recruitment; Age of Entry 
Probationary Period; Indentures; Part-time Education; Prac- 
tical Training; Certification. ТЕ may also include such 


ment. The Central Youth 
summaries of these schemes 
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Ministry of Labour Local Offices and other interested bodies 
[30]. 


The National Institute of Industrial Psychology (N.I.I.P.) 

The Institute was formed in 1921, as a result of wartime 
experience, as a non-profit making association for the develop- 
ment of industrial psychology [81]. In its early years it 
received substantial grants from the Rockefeller Foundation; 
later grants came from the Pilgrim Trust and the Leverhulme 
Trustees, but it has been mainly through the continued sup- 
port of industrial firms and interested individuals that it has 
developed and extended its work. Industrial psychology or, 
аз it is becoming increasingly known, occupational psycho- 
logy, is concerned with the study of man at work and with 
the study of the working environments in relation to man's 
capacities, needs and limitations. The solutions of these pro- 
blems, which include vocational guidance and selection, once 
arrived at in this field, can rarely be applied without further 
exposition and persuasion. The N.I.I.P. therefore exercises a 
considerable educational influence through the holding of con- 
ferences and courses as well as through the carrying out of the 
actual investigations, and publishes an important journal, 
Occupational Psychology. 

The industrial research of the N.LI.P. might at first sight 
seem remote from the work of technical colleges, but, though 
the time lag is long (almost certainly too long) the connection 
isreal. As an example of close relatedness to technical college 
work there is the current research, financed from Conditional 
Aid Funds, into methods of training in industrial skills, started 
because comparatively little is known about fundamental 
aspects of the learning process in industrial tasks. The inquiry 
is expected to last for three years and in addition to examining 
such questions as Should training be given in the workshop or 
in a separate school? Should one concentrate first on speed 
or on accuracy?—it is hoped to gain some knowledge of the 
importance of motivation at the learning stage. 


Education and Training provided externally to Industry 

The provision by bodies other than industry itself is vast 
and varied and here are briefly classified the main ways in 
which industrial needs are served by other organisations. 

In general terms the external provision is destined to meet 
the special and general needs of the medium and small sized 
firms and organisations, and the more general needs of the 
larger firms at various levels—craftsman and technician, 
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applied scientist and technologists, designer (both artistic and 
technical), foreman, manager and executive. This immensity 
of scope is reflected in the multiplicity of means available. 


1. The Technical Institutions, whose work is the main 
subject of this book, detailed for full-time courses in Chapter 
III, part-time courses in Chapter IV and for many specialised 
requirements in Chapters VIII to XV. Special mention must 
be made here, however, of the notable contribution of the tech- 
nical colleges to management education, especially at the Man- 
chester College of Technology, the Polytechnie, Regent Street, 
W.1, College of Technology, Birmingham, Leicester College 
of Technology and Commerce, Leeds College of Commerce, 
and the Scottish College of Commerce, Glasgow. 


2. The Universities have technological departments or 
faculties such as engineering. These are of course very 
important, but except for their relation to policy in higher 
technological education do not come within the scope of this 
book. The universities are showing an increasing interest in 
management education, for example in post-graduate teach- 
ing in those academic subjects, such as industrial relations, 
applied economies and applied statistics which are also tools 
of management [32]. There are also more general ways, 
especially through Extra-Mural Departments/Boards, as, for 
example, in courses for “Managers in Industry’ at Madingly 
Hall, University of Cambridge, and Residential Courses for 
Young Workers (aged 18-25 years) at Holly Royde, Univer- 
sity of Manchester. The conferences on the Education of the 
Young Worker held from 1948 to 1951 should be noted, and 
also their sequel in the Conference on Education for Human 
Relations, all organised by the Department of Education, 
Oxford University [53]. R 


8. Other Residential Courses and Adult Education Colleges 
have grown greatly in number since the war, despite some 
recession, and are showing an increasing interest in courses 
with an industrial content or bias. Examples are the courses 
at Grantley Hall in ‘Management in Industry’, ‘Stresses anc 
Strains at Work’, ‘The Exporter’s Problem’, ‘Productivity, 
‘Industrial Citizenship’ or again, the courses at Urchfont 
Manor on "The Human Factor in Production’, ‘Consultation 
in Industry’, ‘The Implications of Work Study’, ‘Human 
Problems in the Retail Trade’; or yet again ‘Policy Makers к 
Industry and Commerce’ and "Organisation for Productivity 
at Ashridge (Appendix, р. 625.) 

Many of these courses at Adult Education Colleges have all 
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the appearance of technical college courses conducted in unac- 
customed rural surroundings, and it would be all too easy to 
be partisan or parochial in attitude towards this provision. 
But the needs of industry are vastly greater than all the 
present means to satisfy them, so that any fears of competition 
are foolishly out of place. It is most unlikely that the resi- 
dential colleges will ever be able to take more than a small 
fraction of those requiring management education and train- 
ing. Though regional technical institutions may expect to 
have residential facilities eventually, neither could, they take 
more than a small fraction of the whole, and the aim must 
surely be to give the opportunity of residential education to 
as many as possible. Nevertheless there should be a broad 
distinction of approach if not of treatment. The adult residen- 
tial college should treat subjects from the general adult educa- 
tional humanities standpoint but with sufficient technical 
ilustration; the technieal college should proceed from the 
techniques and case-histories outwards to the more general 
human considerations. Life is more than livelihood, technical 
education is not an end in itself and, whichever the approach, 
we should seek to prove that *Vocational Adult Education 
may well provide the bridge, which has been so sadly lacking, 
between the technical working life and the heritage of humane 
culture’ [33]. 

There have been some very interesting post-war develop- 
ments designed to foster the character and general develop- 
ment of younger employees in industry, their use of 
leisure and the increased opportunities of the shorter 
working week. Examples are the Outward Bound School 
Organisation with its Sea Schools at Aberdovey and at Burg- 
head, and its Mountain School at Eskdale [84]. Another ven- 
ture is at Brathay Hall Centre, Windermere [35]. Тһе 
National Association of Boys' Clubs helps with a one week's 
‘Adjustment to Industry! Course at Amersham which is 
used by firms as part of induction training. There are also 
the ‘Girls in Industry’ residential courses organised by the 
National Association of Mixed Clubs and Girls’ Clubs [36]. Of 
a different kind altogether are the courses at Cheshunt College, 
Cambridge, where industrial students study alongside the full- 
time students in special courses arranged under the auspices 
of the National Council of Y.M.C.As [87]. _ И 

A major problem of such organisations is to keep going all 
the year round and not simply during the popular summer 
months. This may pose a problem for the technical colleges 
if students attending day-release courses are involved. A 
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month's absence from a course of one day per week could have 
very serious effects on the student's progress and likelihood 
of passing his examination, even with the exceptional student 
likely to be sent to these places. With only 14% of young 
employees attending day-release courses there are many 
others who could be sent during the period of college terms. 
However, the aims and work of these organisations are admir- 
able and if possible should not be denied to those interested; 
аз а compromise, it is suggested that no day-release students 
should be sent in the year of a definitive examination (e.g. 
Ordinary National Certificate) and not within three months 
of the end of the session in an earlier year. 

4. Professional Institutions. The long-established char- 
tered professional institutions have exercised a profound influ- 
ence over education for industry and commerce. But their 
influence has been much wider than that on the work of 
technical institutions; most important of all, this has been 
because so large a proportion of their members are in industry 
and commerce, a membership which acts as an effective two- 
way channel for ideas and information on educational, scien- 
tific, industrial and commercial theory and practice. In these 
institutions cardinal importance attaches to the standards of 
admission to the various grades of membership by their own 
examinations, or by very strictly controlled exemptions from 
those examinations. Most of these national institutions have 
district or regional branches throughout the country (an 
overseas), and both there and at the centre frequent meet- 
ings with lectures and discussions are held. The ambit of 
these is greatly extended by the publication of papers in the 
institutions' journals. The institutions are active in promot- 
ing conferences and meetings and in making representations 
on education to the Ministry of Education and other official 
bodies. "They have grown from the inspired devoted work 0 
their founders through long honourable carcers to their 
present eminence but, like many other human institutions, 
they are not infallible, nor entirely consistent in their ways, 
but show some human failings among much wisdom. Never- 
theless, those concerned with education in and for industry 
and commerce should be grateful for their work and influence 
over the years, and be hopeful, too, of the future of those 
established in recent years. 

: Some at least of these older institutions have shown a groW- 
Ing Interest in the non-sceientificor technological aspects of their 
professions and have come to require examination papers 12 
such subjects as Industrial Administration and Management. 


—— € 


INDUSTRY AND EDUCATION 195 


The post-war period has seen both a growth and a strengthen- 
ing of new professional and semi-professional bodies, particu- 
larly concerned with management at various levels, for 
example the Institute of Cost and Works Accountants 
(I.C.W.A.), the Institute of Works Managers (I.W.M.) and the 
Institute of Personnel Managers (I.P.M.) [88]. 


Training by Government 

Sir Godfrey Ince distinguishes the work of the government 
as an employer—especially in the Admiralty, the Ministry of 
Supply (and more recently, in developing atomic energy [39])— 
from its work asatrainingorganisation [40]. Its latterresponsi- 
bilities include the Government Training Centres which, since 
the war, have been used for resettlement purposes, and for 
disabled persons. There has also been the work of the Indus- 
trial Rehabilitation Units and some of this work has been 
undertaken in the technical colleges, including the successful 
Business Training Scheme, which has been followed by a 
permanent scheme to assist ex-Regulars in a similar way. 

Another important contribution was the introduction and 
development by Mr. F. H. Perkins, after visiting the United 
States, of Training Within Industry (T.W.L) into wartime 
industry for the training of supervisors in the skills of instruct- 
ing, of leadership, and in the improvement of methods. This 
is still used with its basie three short training programmes of 
Job Instruction, Job Relations, and Job Methods [41]. 

The Special Aptitude Scheme which is organised with State 
help through the Ministry of Labour by the Central Youth 
Employment Executive is another interesting educational 
development. This recognises the fact that special aptitudes 
are not geographically distributed conveniently near to а. 
particular kind of industry, but are possessed by some young 
persons living in remote and isolated areas. If a boy or girl 
under 18 is shown to have ‘real capacity and bent for a par- 
ticular kind of skilled job in industry’, and wishes to take up 
an apprenticeship or any other recognised course of training, 
but cannot do so within an hour’s travelling time of his home 
he can apply to the Youth Employment Service who will try to 
help him get it elsewhere[42]. ‘The Youth Employment Service 
will find him living accommodation and, if necessary, pay hima 
grant to supplement his wages and any allowance his parents 
can afford. From Ist April, 1950, to 31st March, 1954—the 
first four years of the permanent scheme—3,218 boys and girls 
were thus assisted to find their way in life. As a more par- 
ticular illustration of the work, 57 boys in Grimsby were 
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helped in 1951-2 to enter industries for which they were well 
suited but for which there were no local opportunities. Three 
'apprentice draughtsmen went to Loughborough, eight general 
engineering apprentices to Lincoln and three apprentice elec- 
trical engineers to Manchester. Of the boys placed in other 
towns the number who returned home was five [43]. Rugby 
is exceptional in having received 455 boys under this 
scheme in favoured conditions, where the two large electrical 
engineering firms (B.T.H. Ltd. and English Electrie Co. 
Ltd.) have, converted a mansion to house them with other 
apprentices (p. 50). | 
At quite a different level but most important in their 
educational influence on industry are the following: 


Department of Scientific and Industrial Research (D.S.I.R.) 
and the Research Associations 


The D.S.LR. was established in 1916, and the Research 
Associations have grown up with government aid, over the 
years since then (Appendix, p. 621). While the D.S.LR. is 
wholly financed by the government, the Research Associations 
are financed partly by government grant and partly by indus- 
try, formerly on an appeal and covenant basis, latterly under 
the Industrial Organisation and Development Act of 1947 
which provides powers to impose levies in support of 
co-operative research. р 

Quite apart from the very great value of the discoveries and 
improvements these bodies have brought to productive indus- 
try, they have exercised a very great educational influence m 
making industry scientifically and research minded, and their 
influence must surely grow even more in this respect. This 
has been exercised through the investigations themselves, the 
publication of results and annual reports, the holding of coni 
ferences with subsequently published reports of their pro- 
ceedings, the holding of annual exhibitions at the various 
D-S.LR. establishments, and with visits from representives 
of industrial firms. The D.S.LR. has also greatly assisted 
advanced scientific and technological education in providing 
research scholarships, but it must be recorded, with regret, 
that while this assistance has been excellent in the universities, 
in the technical colleges it has been very niggardly in com- 
parison. In 1954 there were 85 awards of value about 
£9,000 р.а. held in technical colleges out of a total expenditure 
on student grants of £266,000. Much closer co-operation 18 
very desirable between the D.S.LR., the Research Associa- 
tions and the technica] colleges in research and teaching, in 
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visits of staff and students and in the secondment or inter- 
change of staff. Perhaps this will be a desirable outcome from 
the conference held by the D.S.I.R. in November, 1958, on 
"The Role of Research Associations in Technological and 
Technical Education', as has recently been commended to the 
technical colleges by the Ministry of Education [44]. 


Problems of Co-operation between Industry and Education 

Granting that arrangements for education within industry 
and for education undertaken by other bodies must conform 
to the primacy of production, what working problems remain 
to be solved? Numerically the greatest work undertaken is in 
the technical colleges and we shall necessarily consider mainly 
the problems likely to arise here. 

These problems arise partly from the changing conditions of 
industry and partly from the rate of expansion of educational 
facilities. Illustrative of the former is the problem of craft 
training. In the past, detailed craft training has been regarded 
as the duty of the employer, not the technical college. But 
with the development of specialised manufacturing methods, 
with better industrial management making for fewer blind- 
alley jobs and with a new emphasis on the interchangeability 
and adaptability of staff instead of a life-long narrow speci- 
alisation, many aspects of craft training have become the 
responsibility of the technical college rather than of industry. 
Up till now it has been much easier to secure release for a 
National Certificate or degree student than for one in a craft 
course leading to the examinations of the City and Guilds 
of London Institute or the Regional Examining Unions, and 
there is urgent need for industry and the Ministry of Labour 
to think again about this differential treatment. _ 

With regard to the expansion of educational facilities, the 
problems are likely to arise both in industry and in the col- 
leges especially in the operation of part-time day-release 
schemes [45]. Table 10 (p. 110) makes it appear that engin- 
eering is approximately three times more liberal in day- 
release than the building industry, and six times more than 
the chemical industries. This is not a true comparison as it 
takes no account of the total number employed in the indus- 
try, its administrative structure and age groupings. A 
cómparison of the numbers aged 15 to 18 years actually 
released with the total of that age employed in each industry, 
as in Table 28, gives a better basis for discussing the problems 
involved [46]. The progress made in the particular industry 
is compared with the national average, thus, engineering 15 
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8:69 times better than the national average, textiles at 27/100 
scarcely exceeds a quarter of the national average. 


TABLE 28 


‘Prorortion or Day-RELEASE OF EMPLOYEES UNDER 18 YEARS or AGE 
IN DIFFERENT INDUSTRIES (1952-3) 


Comparison 
with 
% of National 
No. of Day No. Day- Average 
Industry Release Employed Release (100) 
Ly d 
Agriculture and Horticulture 600 61,710 0-97 6:6 
Mining and Quarrying 22,458 45,880 48-9 933 
"Treatment of Non-Metalliferous 
ining Products Other than 
Coal 742 20,140 8:47 24 
Chemieals and Allied Trades 4,641 28,900 19-4 182 
Metal Manufacture 2,427 25,640 9-46 64 
Engineering, Shi building and 
Electrical Goada : 67,782 125,050 542 869 
Vehicles 3,339 68,700 4:86 38 
Metal Goods not Elsewhere 
Specified 512 34,730 1-47 10 
Precision Instruments, Jewel- 
lery, ete. 510 10,240 4:97 34 
Textiles 3,150 80,290 8-92 27 
Leather, Leather Goods and Fur 138 5,690 2:34 16 
Clothing 2,697 82,930 3:26 21 
Food, Drink and Tobacco 5,380 76,520 7-04 48 
Manufactures of Wood апа 
Cork 1,311 28,970 4-55 81 
Paper and Printing 7,574 50,520 15:0 102 
Other Manufacturing Industries 1,429 17,850 8:24 26 
Building and Contracting 28,898 82,680 85:0 288 
Gas, Electricity and Water 3,137 10,720 29:2 199 
Transport and Communication 10,016 65,660 15:3 104 
Distributive Trades 8,970 263,560 8-40 285 
Insurance, Banking and Finance 124 28,810 0:43 2 
Public Administration and 
Defence 10,985 24,780 ^ 444 301 
Professional Services 14,740 53,410 27-6 188 
Miscellaneous Services 1,612 87,170 1-85 218. 


Toran 202,854 1,376,000 147 
LL 208101000 147 


The comparisons are not vitiated by the lack of detailed 
figures of the employment structure of the various industrie 


students therefrom in various courses provided for such levels 
of occupations. For We are regarding this in county college 
terms, namely that all not in full-time education shall have 
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apparently converted. Where a high standard of technical 
skill and knowledge has become plainly necessary to the sur- 
vival of the industry and the advancement of the individual, 
the financial and vocational motives have been powerful 
enough to compel educational progress. But even here it fs 
still abundantly clear that the support is frequently given 
not so much from inner conviction as under duress of cireum- 
stance, the most powerful factor being the acute shortage of 
manpower. Business firms know well enough that further 
training by day-release is as attractive as good wages to 
parents and head teachers interested in placing young people 
in employment. That circumstances may play a stronger 
part than a belief in the absolute value of education is shown 
perhaps in the demand for evening attendance as a quid pro 
quo, and the arrangements made for deferments for released 
employees also show that external cireumstanees may be 
more important than inner conviction in determining the: 
progress made in the main industries dealt with above. 

It is significant that the progressive industries from the day- 
release viewpoint are relatively well organised on both the 
employer and employee sides, and that suitable courses and 
qualifieations have been established for them. Outside this 
comparatively narrow field these conditions do not obtain. 
It is difficult to see how the system of gaining qualifications 
by examination could be so greatly enlarged as to cover seven 
times as many students and the needs of a much greater 
diversity of occupations, very many of which require little 
vocational training, while the greater part are unexaminable. 
For example, good though the progress has been at the begin- 
ning of providing training for the hotel and catering trade, 
under the exertions of the newly established Hotel and Cater- 
ing Institute and with the establishment of defined courses 
and recognised certificates, it would be foolish having regard 
to the nature and conditions of the industry to hope it would 
emulate the engineering, chemical or building industries. 

There are many circumstances which make it difficult for 
an employer to release young people. One of the most 
important is the extent to which work may be dislocated. 
Expensive mechanisation and redeployment of labour may be 
necessary to reduce this dislocation to a minimum, Then 
again, employers naturally look for an early return in value 
from the courses provided. This is not always possible and 
the only way out is to try more persistently to inculcate a 
belief in general and long-term education, which is likely to 
be a slow process, Even if substitute part-time employees or 
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additional full-time people can be engaged, the additional cost 
is bound to be considered very closely in these days of higher 
wages. Such adjustments are not easy but they are easier 
for the larger than the smaller firm, a point of great import- 
ance when we consider the structure of industry shown in 
Table 29 [47]. 

TABLE 29 


Size or MANUFACTURING . Firms 
No. of Employees 


5 1000- 2,000 or 
Size of Firm 11-24 25-99 100-499 500-999 1999 more Total 
a. No. of Firms 17,177 25,103 11,600 1,481 634 352 56,407 
b. Percentage of 
Total 306 44-4 20-7 26 211 9:6 100 


- No. of Employees 294,000 1,249,000 2,427,000 1,017,000 876,000 1,372,000 7,235,000. 
. Percentage of 


otal 41 17:3 33-5 141 124 18:9 100 


eo 


Table 29 shows that 75%, of manufacturing firms employ 
less than 100 people each, and that 95-795 employ 500 people 
or less; 54-9% of persons employed in manufacturing industry 
are in firms employing less thàn 100 people each, and 70% 
are in firms employing less than 500 persons. Manufacturing 
industry is therefore mainly composed of medium and small- 
sized firms. The very different structures of four important 
industries concerned with day-release schemes are contrasted 
in Diagram 23A—showing the proportions of firms of different 
sizes, and in Diagram 23, showing the proportions of total 
employees in firms of different sizes. 

The realities of Table 29, as illustrated by Diagrams 28А 
and 288, will continue to dominate the progress of day- 
release, as any principal or head of department knows full 
well from his attempts to persuade firms to embark upon or 
increase their participation in such schemes; For the greater 
number of small manufacturing firms the problem of release 
will be acute if it is entertained at all. On the retail business 
side Table 30 shows there are far many more small units [48], 
and it is not surprising that day-release has here made little 
progress, 


One must be a very liberal-minded greengrocer, butcher, 


long-term benefit of industry or commerce and the nation. 
Not only are there internal difficulties to be faced, but also the 
knowledge that many a competitor 
that when th 
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TABLE 30 
Size OF SOME RETAIL ESTABLISHMENTS (1952) 
No. of No. of Average No. 
Retail Persons т 
Nature of Business Establishments Engaged Establishment 
Grocery 129,845 478,998 3-7 
Butchers 85,942 118,710 9:3 
Greengrocers, Fruiterers, Fish- 
mongers, ete. 48,162 188,226 2-8 
Bread and Flour Confectioners 19,596 115,194 5:6 
Confectioners, Tobacconists, . 
Newsagents 66,312 224,941 3:4 
Clothing 89,046 384,425 43 
Hardware 30,223 111,008 8-7 
Booksellers, Stationers 9,528 51,838 5:4 
Furniture, Pictures, etc. 16,086 90,453 5:6 
Department and Variety Stores, 
etc. 1,665 198,659 119-2 
Builders’ Materials with or without 
contracting $ 5,823 20,044 9-8 
АП Establishments (Note A) 531,143 2,265,291 43 


Note A: These totals include others not listed above. 


it will be difficult to retain him or her, the more especially 
when the young men are called up to service in H.M. Forces 
with all its inherent unsettlement. 

Let us now assume, despite this discouraging picture, that 
the firm is able and willing to grant day-release, what are the 
problems which require the closest co-operation between 
industry and college? The first which crops up continually is 
the time of release, and particularly so with the development 
of new courses outside the established field. For the college 
it would be very convenient to have all the same group of 
people on the same day. This not only lightens the problem 
of administration in the college but, more important, it makes 
possible the proper grading of students, which is often a 
serious problem with small numbers in first-year courses. For 
a firm with only one apprentice or learner at a particular 
stage there is no great difficulty about the day of release 
unless the conditions of the industry prevent it. For example, 
the release of young people employed by retailers is not 
feasible on Fridays owing to heavy trade on that day. But 
no firm with several or many apprentices can reasonably be 
expected to release them on the same day, whether to the 
same class or to classes at different levels. The only reason- 
able policy for the education authority, if it wishes to develop 
courses rapidly, is to carry small classes on alternative days 
during the transitional period. To insist upon the normal 
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minimum number for a single class, say, on Monday only, 
rather than an initial choice of small classes on Monday and 
Wednesday, may be the surest way of preventing any progress 
whatever. To compile a list of enquiries, and wait until a 
pre-determined total is reached, is not an attractive or 
effective way of developing courses while the session is slipping 
by; the snowball effect must start with a handful. While 
private tuition can hardly be provided at the publie expense, 
small classes must necessarily be accepted as an inescapable 
part of deyelopment, as the induction period of a new phase, 
and as an investment for the future. 4 
Attendance at college is mostly for one day per week. This 
is preferable to two half-days as it means the minimum travel- 
ling time between work and college and home and avoids, in 
many cases, the problem of changing from working clothes 
required for the shop floor, foundry, mine and so forth, to 
those more suitable, and certainly those the student feels to be 
more suitable when working alongside students in other 
Courses or coming, for example, from clerical and similar 
occupations. With increased changing and washing facilities 
this has diminishing importance, but progress is slow. More- 
over all-day attendances at the college enables the student to 
enjoy the social facilities and activities in the lunch hour. 
Day-release is regarded as a privilege accorded to the 
student, especially as it is without loss of wages and with pay- 
ment of fees, and it is usually withdrawn for certain reasons. 
Chief among these is failure to pass the course, when the 
student is given the option of repeating his study in a parallel 
evening course in his own time. If he then succeeds the firm 
may pay his fees retrospectively, and in the following session 
once more permit him to attend a day-release course. From 
the point of view of incentives this has all the appearance of 
sound common sense, but there are at least two hidden mis- 
conceptions; that every student is able to pass the course at 
the first attempt, and that there are no hazards in examina- 
tions. The criterion should be whether he has worked reason- 
ably and conscientiously throughout the course, and has 
sufficient ability to justify a second attempt under the same 
conditions rather than under the admittedly more arduous 
conditions of evening courses. 
_ Certain employers, under duress of an agreement concern- 
ng apprentices for the industry, allow them day-release until 
the age of 18 and then promptly withdraw them. In some 
cases the withdrawal is made abruptly as a birthday present 
in the week in which the student, however good his work and 
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promise, attains the age of 18; others with more consideration 
and more in the spirit of the agreements, allow release until 
the end of the academic year in which the student has become 
18, so that he can prepare for and take his examinations 
under good conditions. The withdrawal especially of promis- 
ing students at 18 years, whether abruptly or not, is the cause 
of both regret and irritation in the college. This is natural, 
for the teachers have good reason to know the greater response 
and promise of students in day-release courses, but these 
employers are already granting voluntarily what the county 
colleges could at most require, while seven times as many 
young employees do not yet attend any day-release courses. 
More than this, we should be most appreciative of the numbers 
who already stay beyond the county college age range as 
shown in Table 31; those aged 18 to 20 comprise about 22:5% 
of total day-release, and those aged 21 and over are 11:9% 
of the total [49]. 
TABLE 31 


Dav-RELEAsE BEYOND THE County COLLEGE Асе GROUP 
(England and Wales 1953) 


21 years and 
18-20 years over 
Number of age group released 69,483 36,918 
Total day-release (all ages) 309,255 309,255 
Percentage of total day-release 22-4696 11-98% 


Number not in full-time education 1,567,047 rt 
Percentage day-release of this 
number 4:43% xm 


Another way in which good firms have improved conditions 
for their promising employees has been in additional day- 
release, For example, where a student is taking a Final B.Sc. 
(Eng.) course, he js allowed one and a half days and in some 
cases two days’ release (p. 50). : 

Until quite recently almost all part-time students have 
attended technical classes in their own time in the evenings, 
and they still greatly outnumber those who attend part-time 


day courses. With many employers there has long been an 


unquestioning reciprocal arrangement that one day ‘off’ (sic) 
The present position 


will entail attendance on one evening. 
is shown approximately in Table 32 overleaf. . 

A comparison of line iv. with lines у. to viii. of Table 82 
shows how great is the variation between colleges and there 
is indeed no simple pattern. In fact, while one college with 
1,160 day-release students had them all attending in the even- 
ings, another of 1,050 students had but 122 in attendance; 
again, at another college of 2,923 day-release students, 2,748 
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TABLE 32 
EvENING ENROLMENTS OF DAY-RELEASE STUDENTS 

i. Number of colleges surveyed > Е $ 7 : . 172 
ii. Total day-release thereat ‹ E ; s : 2 . 165,081 
iii. Total number of these attending evening classes . . . 100,011 
iv. Percentage of students attending evening classes » . 622% 
v. Number of colleges with 100% attending evening classes A 80 
vi. Number of colleges with 90% and over attending evening classes 50 
vii. Number with none attending evening classes А E Я 6 
viii. Number with negligible attendance (10% or less) . А : 12 


attended evening classes, while for another the figures were 
2,605 and 1,675 respectively—nearly 1,100 students less in the 
evening and thus producing a much smaller evening load of 
work, and work profile (p. 78). The reasons for this varia- 
tion are fairly well known but their relative importance is 
hard to determine. In some areas there is a determined move 
away from the quid pro quo, in others the bargain is not 
pressed, whilst in others again it cannot be pressed because 
there is no accommodation available. If it were available 
there would probably be a move towards the one-day-plus- 
one-evening arrangement. 

At present the overall position is that nearly two-thirds of 
day-release students attend also in the evening. While this 
arrangement could not be required under the county college 
System as envisaged in the 1944 Act, it is quite understandable 
in a voluntary system. However, this attendance by the 
student ‘in his own time’, so desirable as an earnest of his 
ambitions, nevertheless can be, and still is being taken too 
much for granted. Recently the bargain of ‘one day plus one 
evening’ has tended to worsen for some students, whereby а 
full day’s release or two half-days will entail attendance on 
two evenings. This has been met with particularly when 
attempts have been made to persuade employers to start new 
release schemes, and even in new schemes prepared by Joint 
Industrial Councils. It is a regrettable tendency which should 
be resisted, for it defeats the whole purpose of day-release 
schemes. Arrangements of that kind impose too heavy 4 
burden on the young worker just at the very time when a 
forty-hour week is being generally regarded as the desirable 
aim for adults. "There will unfortunately always be those who 
will talk of molly-coddling and point to those (including of 
course themselves as exemplary models) who survived the 
arduous conditions in bygone years, regardless of the far 
greater number who fell by the wayside and the evident (but 
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not self-evident) marks of such conditions in their own 
outlook. 

The transfer of professional and craft studies to the day- 
time is most desirable to lessen the burden on young workers 
at a time of great physical, psychological and environmental 


change. The time so freed should enable some leisure time to 
be available for wider interests, and should rarely be filled up 
again with other classes. An additional compulsory attend- 
ance of one evening per week may be conceded in the interim 
period before county colleges are established, but thereafter 
attendance should be optional and should not form an integral 
part of the course. As regards the greater requirement of two 
evenings, the figure given in line iv. of Table 82 does not show 
how far this obtains in certain courses, nor how many day- 
release students attend on more than one evening. 

'The colleges are not altogether blameless in this matter of 
filing up the evenings once again with more classes. A 
powerful influence exists to co-operate with employers in the 
laudable desire to allow more time to deal with existing sub- 
jects, to include ancillary subjects now regarded as essential, 
and generally to raise the standards of courses. The danger 
of overloading the student may grow still greater because of 
the wish to meet the increasing standards required for 
exemption from certain professional examinations. 

Some firms find it more convenient to grant two half-days 
while others grant only half a day with Saturday morning 
attendance in the students’ own time, if the five-day working 
week holds. Incidentally, the technical colleges are univer- 
sally expected to be open from 9 a.m. to 9 p.m. or later, and 
on Saturdays from 9 a.m. to 12 noon in marked contrast to 
other educational institutions and the five-day week in indus- 
try. No wonder the staff are apt to smile wryly when pro- 
posals for Saturday afternoon classes turn up whenever the 
present crowded conditions of the colleges are discussed. 
For a college with a very heavy load of work the half-day- 
release poses very acute problems. If 20 student places are 
available and students are enrolled in order of their arrival 
during enrolment week, there could easily be twelve students 
for the whole day and eight for the afternoon session (who take 
an evening course parallel to the daytime one). Eight other 
students arriving later in the queue, with whole day-release 
each, would be denied this valuable privilege. In the'cireum- 
stances the college is forced to have a provisional list till all 
enrolments are known and then give preference to those with 
full day-release. : 
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part of the student. This is Shift work, as for example, 
among chemical process operators who might study for the 
newly instituted four-year City and Guilds Course in Chemical 
Plant Operation. This can be overcome by offering parallel 
courses in two parts on some such arrangement as follows: 


; Morning Afternoon 
Tuesday PartI Part IT 
Thursday Part II Part I 


If the shifts are (1) 2 p.m. to 10 p.m.; (2) 10 p.m. to 6 a.m; 
(8) 6 a.m. to 2 p.m., the student can attend in the firm's time 
on shift (1) in the afternoons, shift (3) inthe mornings. How- 
ever, shift (2) is the most arduous and means attendance 
probably in the afternoons in his own time. If he is not 
granted day-release, he can still attend in the mornings when 
on shift (1), and in the afternoons on shift (8), though here he 
will need to be let off early in order to start classes in time, 
especially if he has far to travel. Employers contemplating 
the easy way of no release should note how heavy are the 
odds against the student completing the course. This brings 
up the important question, of numbers in the courses, which 
no college can ignore. Suppose the numbers for each day 
for normal courses were fifteen, making a total of 30, with a 
flux of attendance of shift Workers from several firms, there 
could be few in the mornings and an overloaded class in the 
afternoons. However, experience shows а variation from 
about 8 to 20. Such arrangements require special sympathy 
and understanding on the part of the teaching staff. The 
present impact of shift work in preventing the release of 
students is unknown, and there is need both for enquiry and 
experiment, : 

There is one administrative problem which, unless it is 
tackled early, is likely to cause much irritation and annoyance, 
especially with the recent increase in numbers. This arises 
from the natural expectation of a firm to receive reports on 


unnecessary burden for the college staff and, moreover, Juss 
at а time when they may expect to be dealing with special 
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enquiries and other things at the end of the class. A survey 
in one college showed that in the worst period of the year the 
range of absences were from 6 to 82 daily, with an average of 
about 15, and some 75 to 80 absences each week. "These are 
notified by the college office to the firms concerned within at 
most three days of their occurrence, thus saving some 5,000 
signatures weekly. Of course, it is essential that these 
notices should be both prompt and accurate. 

As for reporting on a student's progress it is natural enough 
to want to carry over from school the method of examinations 
and reports each term. With the shortage of time available 
for study this is also a burden and with an appropriate check 
it is an unnecessary one. A growing practice is as follows, 
illustrated by the figures of one college with some 2,200 day- 
release students. The system is not designed foolishly to pre- 
dict or promise whether a student will pass his examinations, 
but to determine whether or not he is working reasonably 
according to his ability. During January, students' records 
are checked and those which are unsatisfactory or whose 
total records appear so, are reported by the teaching staff 
concerned to the head of department. In the six main 
departments 115 students were reported, of which 9 proved 
excusable through late starts and transfers from other courses. 
After discussions with the staff, 89 students were interviewed, 
and in most cases cautioned by the heads of departments, but 
in some cases the students were found to be working under 
particular difficulties which the head could try and reasonably 
hope to remove or mitigate. Of the 89 students 19 were 
sufficiently difficult to warrant the additional warning ofa 
telephone call to some responsible person at the works— 
usually the edugation or personnel officer, with whom the case 
was fully discussed. Three students were so bad as to warrant 
a written interim report to their firms: this was exceptionally 
few, and the highest number in any one year since the scheme 
was introduced is 18. At the end of the year both the student 
and the firm receive a full report of the year's work, including 
home work, classwork, laboratory work and examination 
marks. 'This system, as well as that of reporting absences, 
was adopted on the unanimous recommendation of the College 


Advisory Committees. 


Management Education and Training ч 

Many references are made to this subject throughout this 
book because it is the most widely inter-penetrating aspect of 
industry, occupying a key position yet entering at all levels, 
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having its own distinct body of knowledge, techniques ani 
Sanctions yet never wholly divorced from scientific, technical 
or commercial details, Management education and {таш 
are provided in the following Ways; staff and managemeni 
training within individual firms and within particular indus: 
tries; co-operative arrangements between individual firms an 
with voluntary and professional bodies; management educa- 
tion at technical colleges, at residential adult education col- 
leges and at universities, and schemes fostered by the British 
Institute of Management [50]. 

The literature of management education and training has 
become voluminous since the war, and now encompasses an 
ever-widening range of journals and other publications [31] 
The help of the library and information service of the British | 
Institute of Management will thus become still more indis- 
pensable to those interested in management problems. 

Good enlightened management is vital to the establishment 
and success of effective Schemes of education and training, - 
both within the firm or industry, or in co-operation with other 


applieation of otherwise paper schemes, and an insistence that 
Progress through these will be inseparably linked with 
promotion in the firm. й 
There is the important question of staffing the еше 
and training work undertaken in the firm. At what size 0 
firm does it cease to be efficiently catered for by the part 
work of someone mainly engaged in produçtioņ or more likely 


of production? Is it possible to discern general criteria 0 
sufficient application to make it possible to judge the adequacy 


or efficiency of the existing provision? These and other | 


answers are far to Seek, but what is obvious already 15 the 
emergence of a new professional cadre of education and train- 
ing officers in industry; so much so that already there hi E 
recently been active public discussion on the desirability a 
forming a professional association for them [52]. The gener 

tenor of the discussion was in favour of concentrating 
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resources and using existing organisations such as B.A.C.I.E. 
and I.P.M., but it will be surprising if the usual evolution of 
a professional body does not take place, for their work is of 
growing importance and significance and there is also a 
sufficient identity of interest. 


The British Institute of Management (B.I.M.) 

Once again the exigencies of war quickened a process of 
development, and in recognition of this the Government, 
through the President of the Board of Trade, set up in Nov- 
ember, 1945, а Committee, under the Chairmanship of Sir 
Clive Bailleu, K.B.E., C.M.G., to formulate detailed proposals 
for setting up a central institution for all questions connected 
with management. The Bailleu Report was published in 
1946 [53], and as a result the British Institute of Management 
was founded in 1947 with a government grant of not more 
than £150,000 over five years to supplement contributions 
from members and from industry. Its main income now is 
from subscriptions from companies and individuals, and froni 
the sale of publications, and this is supplemented by a 
grant-in-aid from publie funds. 

In pursuit of its broad aims, the Institute provides or 
arranges the following: a comprehensive information service 
covering all aspects of management, including a reference and 
a lending library; publishes handbooks and papers on different 
aspects of management; organises conferences, lectures, study- 
groups, etc.; conducts or facilitates research into management 
problems; stimulates interest in the subject of improved 
management by every possible means; by the co-ordination 
of allied activities and latterly, especially by the formation 
of local management associations for the local exchange of 
experience; maintains for its corporate subscribers a Register 
of Management and Industrial Consultants [52]. —— 

The B.I.M. is a non-political and non-profit making body, 
and it is not a teaching body, though it concerns itself closely 
with the development of education and training for manage- 
ment on a national scale. . Its activities thus include the 
administration jointly with the Ministry of Education of a 
national scheme for certificates and diplomas in management 
studies, based on part-time courses at present operating in 
some 60 technical and commercial colleges throughout the 
country. The natural ultimate aim of much of this education 
is a professional qualification and the Bailleu Report recom- 
mended that ‘the Institute should aim to establish itself as a 
‘professional body having defined grades of membership of 


н 
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individuals, the highest standards being set for admission 
the top grades'. Since 1919, however, the Institute of Indus- 
trial Administration had been active in this field. Although 
its early days had witnessed a hard struggle for recognition, 
and even for survival, it enjoyed during the ’thirties rising 


of the British Institute of Management’ of which it now forms 

the professional wing. There are thus two types of member- 

ship; the non-professional (Associateship, studentship and 

individual subscribership) which does not entitle the use of 

designating letters, and secondly, the professional qualifica- 

tions of Fellowship (F.LLA.), Membership (МІЛА); 
) 


Two types of management qualifications are available 
based on examinations, namely the Intermediate Certificate 
and the Diploma in Management Studies. Examinations are 


The colleges conduct courses on approved syllabuses, which are 
not necessarily standardised, and set their own examinations. 


assessor appointed by the British Institute of Management. 
Under this system every subject is assessed at least once in 


2908 recent developments is the Institute's Survey, 
Education. and Training in the Field of Management, which 
lists 190 technical and commercial colleges and colleges of 
further education giving instruction in management subjects; 
of these 76 have been approved for courses of instruction 
eading to the Common Intermediate and Final Diploma of the 
National Scheme. A new experiment is the B.I.M. Executive 
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Development Programme designed to assist the personal 
development of executives, normally in their thirties, who are 
entering the range of possible promotion to higher responsi- 
bilities. There is the wide gap, which it is designed to fill, 
between the courses of three months at the Administrative 
Staff College, catering for experienced top grade executives 
on the one hand, and the part-time five-year Diploma course 
in Managerial Studies on the other. The concentrated residen- 
tial course of four weeks' duration gives a broad appraisal of 
general management, its climate, functions and techniques, 
and should stimulate personal development. 


College Staffing Matters in. Relation to Industry 

Conversely we may look from the college outwards to indus- 
try and briefly note some important staffing matters. There 
is the utmost need for a two-way traffic between industry and 
college—of visiting part-time specialists from industry into 
college for the good of both students and staff, and frequent 
visits of technical college staff to industry. Peripatetic tours 
with a purpose and a discerning eye are important but they 
are not enough; some more permanent transposition is essen- 
tial. Arrangements were made in March, 1946, under the 
Ministry's Admin. Memo. 134 for the easier release of teachers 
to industry, but a letter to the Local Authorities in April, 
1954, regretfully notes that during as late a period as 15% 
October, 1952, to 30th September, 1953, only 21 teachers, 
from seven establishments, were able to make these arrange- 
ments. The hoped for increase may come with easier staffing 
conditions but we cannot be very sanguine—the indifferent 
teachers will hardly be welcomed and they would perhaps gain 
most; if the first-alass teachers go they will hardly come back, 
with comparatively indifferent salary prospects. Other 
methods should certainly be tried: secondments up to three 
months, especially to research establishments and the research 
associations, or, with the earlier termination of 'sandwich' 
courses there could be part-week arrangements for definite 
commitments in industry. Моге promising perhaps is a 
system of interchange of two persons between industry and 
college, on one condition, that the full-time teaching appoint- 
ment permits consultative work on American lines without 
drastic salary conditions being imposed. 


Other Assistance Given by Industry to Technical Education 


Enlightened industry gives assistance in many ways, of 
which perhaps the most usual are the following; gifts of 
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materials and equipment; loans of equipment and rental 
of large expensive machinery at rates advantageous to the 
college; advice on the planning and equipping of new build- 
ings; donation of prizes and other awards; payment of students’ 
fees, and of wages during the college periods of ‘sandwich’ 
courses; provision of seholarships both on a national basis by 
employers’ federations and trades unions and similarly at 
individual colleges of grants and scholarships for research. 
Much of this expenditure ranks for income-tax rebate under 
the provisions of the Ministry of Education Circular 281 (1st 
October, 1954). It would be very interesting to know what the 
total expenditure thus ranking for rebate has been in recent 
years. 

Industry has also co-operated in other, less directly financial 
ways, as in arranging works’ visits to see work in production, 
and developments and installation on the site. Something 
is done by way of supplying long-term research problems for 
investigation in the technical colleges, but far more might be 
done both by firms and research associations —with suitable 
safeguards, e.g. for industry to have prior access to the results, 
and for the college in reserved rights of publication after a 
strictly limited period. Industry also co-operates in providing 
vacation experience for students, both from home and abroad 
(the latter through the work of LA.E.S.T.E. [54]). 


Industry, Education and Recruitment 


А тош уге come back to manpower and recruitment, which 
vios еей the underlying theme of this chapter. Thus we have 
€ siren song to schools at many a conference with careers 


masters [55], but we also have the re rtone of 
complaint at the poor standard КО of those ent 
industry from the schools ( 
Sir John Buch; 
of the manufa 


stand. : : 
Shen artt to industry from the secondary modern 


ew 16 was not good enough to say education 
re the war: in the modern world it 


the barre)’ е С another popular one about ‘scraping 
oth upward RUN 9f civilisation and education are 
and mankind’ ich can never be accurately matched, 


acting tasks must 
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necessarily point its inadequacies and backslidings. Increased 
expectations mean severer judgements on shortcomings, real 
or imagined, and give us a false estimate of what has already 
been achieved by those no better than others similarly 
condemned on lower standards in former times. 

Nevertheless, industry is right to set its standards as high 
as possible and to use every means to secure and select ability 
for its varying levels of skill and responsibility. This puts a 
premium on vocational guidance, and good relationships with 
the schools, colleges and universities. It should mean a readi- 
ness to change traditional methods, as for example the need 
to change apprenticeships to take account of rising educational 
standards, both as to age of entry (for the ex-grammar or 
secondary schoolboy), and as to length of apprenticeship 
because of the greater efficiency of training, or the develop- 
ment of modern production methods and materials. Many 
means should be employed to inform potential recruits as fully 
as possible of all that is involved, and this is the reason for the 
firms’ many magnificent brochures which put most technical 
colleges prospectuses in the shade as regards the colour and 
wealth of their illustrations (expense is no bar when human 
ability is the most precious of all raw materials). Visits from 
scholars and students to industrial premises are now a com- 
monplace, though judging from some reports some of those 
who conduct them ought to read the entertainingly instructive 
pamphlet А Guide to the Proper Treatment of Factory Visitors 
[57]. None of the former groups are outside its courteous 
scope and it would deserve an equal circulation in the colleges. 
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СНАРТЕВ УП 


SELECTION AND PLACEMENT IN 
TECHNICAL EDUCATION 


Ir the preceding chapter has one clear lesson it is the great 
scarcity of human ability in relation to present and future 
tasks, both with regard to the technical requirements of occu- 
pations in themselves, and the social and economie need to 
provide for an ageing population in an ever increasingly com- 
petitive world. It is almost certainly true that the particular 
firm *briskly disowns any purely benevolent intention and 
hopes devoutly that training will never be confused with 
welfare. One finds, of course, that the results are generally 
beneficial and that company managers regularly draw atten- 
tion to the happiness of their working communities as the first 
and most impressive outcome of training. But the declared 
aims are, first, greater efficiency and, second, a continuous 
assessment of human resources to ensure that people go into 
jobs for which they are best suited' [1]. Nevertheless in 
democratic terms, any firm which employs an individual in a 
job for which he is not reasonably suited in terms of ability 
and aptitude is denying a fundamental part of human right 
to happiness. The fact that this right has been granted to so 
very few, an almost infinitesimally small proportion in the 
course of human history, does not deny its validity, nor that 
the right derives primarily from the individual, not from the 
State and not from industry, whether nationalised or not. 
The fortunate congruence of some cases of industrial efficiency 
with human happiness should not deceive us as to where the 
true values reside, though we are by now less prone to speak 
in dehumanised terms such as ‘hands’ and ‘economic man’. 
Controversy is inseparable from this subject, especially 
where the problems of selection and placement are, as they 
mostly are, linked with financial awards, whether these are 
scholarship grants or rises in pay. Thus the problems are not 
and never can be purely academie matters, but there is the 
most urgent need for a large scale yet profound academic 
study of the basie conditions and validity of selection in 
further education and within the firms themselves. Very few 
investigations have been made, and until recently the problem 
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of selection seems hardly to have arisen after the great 
divide of the eleven plus examination. But with the greatly 
increased number of state scholarships and local education 
authority awards there has been much controversy about the 
alleged wastage of public money. This has been mainly about 
the subsequent failure of some of those granted such awards, 
thus questioning the validity of selection based solely on the 
student's performance in the Advanced G.C.E. examination. 
There is controversy too about the number of awards made to 
encourage more students than ever to take Arts degree courses 
at a time when there is a serious shortage of scientists and 
technologists, which raises the acute problem of aptitudes and 
interests in the determination of awards. 

Though, as has been repeatedly stated, the work of the 
universities does not come within the scope of this book, it 
would nevertheless be unreal to ignore the current controversy 
over selection for the universities. This is partly because of 
the high ability of many students who attend advanced 
Courses in technical colleges, full-time and part-time (and the 
total number of students in such courses ls greater than in 
the universities, p. 526). ang partly because the principles 
under discussion are much the same, though the conditions 
under which they operate are somewhat different. 

eference must be made to original contributions and dis- 
cussions, and especially to Dr. F, үү. Warburton’s admirable 
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who did not, 35 were not failures for they transferred to other 
courses, or withdrew for personal or other accountable 
reasons, Sixty-five failed, mostly at the end of the first year, 
and of those who persisted to the Final only 2% failed. The 
records of the failures at entry showed that 41% of these had 
been considered first class, 4895 good and 11% adequate. 
These results are not quoted as typical but simply as facts in 
a thoroughly investigated case; nevertheless they should give 
pause to critics of wastage in certain technical college courses 
where the range of ability is much greater and the Ifazards to 
continued progressive study are very much greater still. 

To the foregoing methods of selection may also be added 
two other methods, firstly, pencil and paper tests of general 
intelligence, special ability, aptitudes, attainments, general 
knowledge and temperament and, secondly, group interview 
techniques similar to those used by the Army and the Civil 
Service. АП this would be well if it could be managed with 
the numbers awaiting admission, and if the cumulative effect 
were one of increasing efficiency of selection, that is with an 
increasing correlation between the initial entry tests (of all 
kinds taken together) and the final examination result. Con- 
versely there could be cumulative error in the use of many 
methods or, at least, no greater degree of certainty in the 
selection process. } 

To-day, when there is so much talk about raising standards, 
not least in the technical colleges and the professional institu- 
tions, there is need to heed Dr. Warburton’s caveat that in the 
matter of selection ‘Raising or lowering the standard of admis- 
sion will not help. The effect of raising the standard is to 
reject a greater number of candidates who would have suc- 
ceeded, had they been admitted to the courses. If the 
standard is lowered there will be an increase in the number 
of subsequent successes together with an increase in the num- 
ber who eventually fail. From the point of view of selection, 
the adjuster of entrance standards sits on the horns of 
dilemma. He loses on the roundabouts what he gains on the 
swings. The proportion of errors in selection is largely 
independent of the academic standards demanded' [4]. 

This has very direct relevance to the difference in practice 
between British universities, the American State universities 
and the British technical colleges. For the British university 
the entry standard is high even with the post-war doubling of 
numbers. Though sometimes not as predictable as generally 
expected (as shown above) the subsequent pass ratio is con- 
sequently high; many failures have been excluded but so have 
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able students and, it should be noted, by prior selection outside 
the university through the General Certificate of Education, 
Advanced Level, and—let it not be overlooked—at the 
Ordinary Level also. For the American State universit y there 
is no similar immediate problem of selection, for every 
American boy or girl who passes out of High School in the 
top half of the class has a right to go there. The result is a 
‘failure’ rate within the university which to untutored British 
minds is astonishingly high; as much as one-third are ‘flunked 
out? in the first year, and perhaps as little as a third of those 
who enter gain a degree. This is a consequence of the lower 
standards of entry, which do not necessarily imply much 
lower standards in the final examinations; indeed without 
such failure tates the standards would be much lower. Thus 
the selection takes place mainly within the American univer- 
sity, and in this there is a great similarity with the British 
technical college. For if the student complies with the 
entrance requirements for, say, a degree course he will be 
accepted but, if not, he will be recommended to a lower course 
for Advanced General Certificate of Education and thus by a 
course within the college will prepare for later stages of the 
чертсе ове. Those who wish to gain professional qualifica- 
nd ed 0 so by graded series of courses, e.g. for Ordinary 
Higher National Certificates and by endorsements in sub- 
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expenditure of publie money to cover this inherent experi- 
mental error for no human selection can be 100% correct. It 
would go hard with the provision of higher education at the 
present time if students were given grants on so narrow a 
margin. 

In the technical colleges there are several factors operating 
which make for a quite different emphasis from the universi- 
ties. In the first place, external standards of entry are set 
for many courses, as for example those leading to London 
University degrees and to the Associateships of professional 
institutions such as A.R.I.B.A., and A.R.I.C. These must be 
complied with but, as already noted, some preliminary qualify- 
ing course is usually available for those who require it, whether 
because of some misfortune or examination failure, or because 
of an ambition developed in later years. The same is true for 
college courses, but from practical experience of many such 
students and their subsequent progress, technical college staff 
are not always inclined to draw a hard and fast line, but rather 
give the student the benefit of the doubt where this is possible, 
even in exceptional cases allowing the student to finish off a 
preliminary educational requirement while starting on the 
main course. 

Another aspect is that for the general run of technical insti- 
tutions—technical, art and commercial—the position is rather 
one of placement in appropriate courses rather than selection 
out of a single course or a very limited number of courses. 
Further it has been more largely a question of selection by 
training than absolute selection before training, but the posi- 
tionischanging. The second factor is the much larger number 
of students now coming forward, raising problems of selection 
which are not теў by a kind of passive reliance on selection 
by training, wherein a student repeats a course two or three 
or more times, as for example, is not unknown in National 
Certificate courses, wherein a repetition of one year of the 
course is the norm. When all allowances are made for adverse 
factors (p. 515), it is clear that many students are taking these 
courses who ought to be taking craft courses which are less 
exacting theoretically. One problem is therefore that of 
selecting candidates for National Certificate courses and 
placing the others in more appropriate courses. 

The third factor, peculiar to the technical institution, is the 
pre-selection by industry itself, which is not as horrifying or 
stultifying as some in academic circles would suppose. If it 
is well done, as is undoubtedly true with some firms, then there . 
is an advantage gained, and not least because there is greatly 
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added incentive in the firm's interest in and support of its 
specially selected employees; if it is not well done, the effects 
are seldom irrevocable if the college commands respect 
through proven close co-operation with industry. Admittedly 
there are those unfortunate cases where the firm insists it has 
a winner who simply must take the O.N.C. Course; in the 
event, either the firm is convinced by the lack of progress, and 
the student is transferred to another course and possibly 
changes his job or simply makes no advancement; or yet again, 
the student leaves both firm and college, or the firm's insist- 
ence is part of the unreality of its training scheme which must 
ultimately break down with consequences we shall not follow 
here. This pre-selection by firms applies in greater or lesser 
measure to all in part-time day courses, to many in evening 
courses, and best of all, in close co-operation with the colleges, 
in the selection of students for works-based ‘Sandwich’ 
Courses (р. 86). The selection in firms, where it is under the 
care of an education or training officer and possibly a psycho- 
logist, can be quite involved and searching, as for example, 
where in addition to the usual interview and filling of forms 
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show that all three sources are fully represented for all the 
different Higher National Certificates gained: 


TABLE 34 

HIGHER NATIONAL CERTIFICATES, 1953 
Previous Education of Successful Candidates from Individual Colleges 
College A College B College С College D 
No. % No % No % No % 
Secondary Grammar 28 26 22 85 45 54 68 85 
Secondary Technical 56 52 27 44 18 15 „69 85 
Secondary Modern 23 22 13 21 


25 
Tora 107 100 62 100 8з 100 196 100 


The Higher National Certificate Course is a strenuous one 
[8], and leads towards professional status, and in Chapter IIT 
it is urged that the ablest students should increasingly be 
transferred to Higher National Diploma ‘Sandwich’ courses of 
duration and standard fully comparable with university 
degree courses, and gaining full exemption from examinations 
for associate membership of professional institutions. These 
facts and this route should be made widely known to the 
staff of modern schools, and especially to those parents ‘who 
feel that failure to get into a grammar school irrevocably 
damages a student’s career’. 

With such differing backgrounds we may ask what are the 
factors determining a student’s success in his course and 
eareer. Is intelligence the sole or determining factor, or is 
there just a requisite minimum for a particular occupation or 
series of occupations? We may briefly list and discuss the 
factors under the following headings: 


i. Intelligence and aptitudes. 

ii. Home upbringing and economic circumstances. 

iii. Schooling. 

iv. As largely influenced by i., ii. and iii. the student’s character 
and will and his interests. 

v. Attitude of employers and general conditions of work. 

vi. Choice of employment as influenced by (a) locality and choice 
of industry; (b) population factor, as in the ratio of young people 
to an ageing population. 


Such a classification provides a positive way of looking at 
a student's career as distinct from the list of hazards in 
Chapter IV (p. 119). 

It is questionable how far individuals work reasonably to 
the limit of their innate intelligence or, rather, how far an 
individual's occupation is continuously exacting in its 
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demands on the person's intelligence. That there must be 
considerable reserves and latitude in this respect would seem 
to be true from the spread of intelligence found among those 
having similar occupations. Moreover the atmosphere or 
general air of expectation in the job and in the community 
may set a limit to the efforts made to solve problems, which is 
none the less effective though it is never explicit. The tend- 
eney to the norm, to accept and conform to the social pattern 
is very strong, and often effectively sets a limit both to the 
exercise of intelligence and also to the development of the 
individual’s aptitudes and interests in a society such as ours, 
hitherto characterised by stability rather than by mobility 
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Technical and Commercial students and Column C—Univer- 
sity students. 
TABLE 35 
Test Scores or SOME UNIVERSITY GRADUATES, 


ORDINARY NATIONAL CERTIFICATE (O.N.C.), AND Crarr STUDENTS 
(Group Test 88) 


Grovur В Group С 
Test GROUP A 18% Year Education Dept. 
Score 156 Year O.N.C. Trade/Craft Graduate Students 
185-+- 0 0 5 
165-184 1 0 86 
> 57% 23% 100% 
Күл A&[oftotal 16 Foftotal 110 f of total 
105-124 81 88 11 
Gor RR MN cae nar ane ОСЫ 
Total Number 241 258 262 
Mean Score 108-18 86:33 156-31 
Standard 


Deviation 28-18 21-52 16-19 


Note comparison 57% are within 23% аге within 
with Group С thesame range the same range 
as Group C. as Group C. 


TABLE 36 


ANALYSIS or NON-VERBAL Test Scores (RAvEN's MATRICES, 1947) FOR 
Various GROUPS or TECHNICAL COLLEGE STUDENTS AND OF UNIVERSITY 


STUDENTS 
Cotumn A Согомх B ConuwN C ConuuN D CoLUMN E 
Mechanical Technical lst Year lst Year 
Test Engineer- and University O.N.C. Craft 
Score ing Commercial Students Students Students 
48-45 0 0 0 0 0 
44—41 0 2 2 5 0 
40-37 8 "s 28 11 2 
30-88/ aes 40 65 87 1 
32-29 88 48 58 74 94 
28-25 44 30 19 59 62 
pier tinh Ы а 2 
Total Number 152 151 170 241 258 
Mean Score 24-9 29-8 82-9 28-18 22-96 
Standard Deviation 6-1 51 3:9 5:98 6:89 


Comparison with University Group 
а. With score 29 or 
above 29% 64% == 52% 14% 
b. Within the same 
range as Univer- 
sity group 57% 84% "uf 77% 43% 


Table 86 thus gives general support to the conclusions to be 
derived from the preceding Table, namely that there is a very 
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definite reserve of ability of potential university calibre in the 
O.N.C. courses and to a much less but not negligible degree in 
craft courses. In this connection it should not be overlooked 
that these students, though not as highly selected as the 
university group, are also a select group by virtue of being 
day-release students. They are part of the 14% of the age 
"group not in full-time education who are on day-release 
which, of itself, implies interested firms and some, even good 
selection procedures. 

In view, of the present concern about schooling, the results 
obtained by Mrs. Venables are analysed in terms of the pre- 
vious schooling for 428 of the same first year technical college 
students [11]. This analysis is given in Table 37. 


TABLE 37 


Test SCORES AND Previous SCHOOLING or SowE ORDINARY NATIONAL 
CERTIFICATE AND CRAFT STUDENTS (N.I.I.P. Group Trsr 33) 


Ist YEAR 0.N.c, 1ST YEAR CRAFT 


Secondary | Secondary 
Technical Modern Total 


* P— Pass; F— Fail; Tot.— Total 
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homes and assured social status (as indeed is true of most if 
not all of the homes concerned) is apt to be assumed as a 
virtue of the publie schools in the claims made for their ability 
to form character and inculcate social poise and acceptability. 
The preponderant effect of home life—for good or ill—is seen 
in all walks of life—and good parents can take continual 
encouragement from this fact. A student of average ability 
with a good home background may very well do much better 
in life—not only financially but in personal satisfactions and 
pleasures, and in service to the community—than one of good 
ability but unfortunate enough to have an indifferent or 
unsatisfactory home. The building student whose father is a 
successful builder is more likely to succeed than the student 
whose father’s work is unrelated; for the one there is not only 
the increased opportunity of direct contact with the applica- 
tion of his studies, but also genuine family encouragement 
and the personal incentive of eventually succeeding to the 
business; while for the other to the lack of such direct contacts 
may be added indifference through lack of interest. "Т 

Similarly no two schools are alike even with comparable 
resources as under the same local authority; one will have 
more able, more devoted staff and have a greater proportion 
of parents interested in supporting its work in ways beyond 
what may be expected from the rates. It thus becomes known 
as a more desirable school and thus attracts better recruits— 
nowadays it is a determining factor in choosing where to live 
when father gets another job or is moved to a new town. 
The influence of a good school added to that of a good home 
gives a continuing good result far beyond schooldays which 
is not expressible in arithmetical terms. The conjunction of 
these two influences is shown in a greater period of schooling, 
and, conversely, where the school is not backed up by the 
home mainly through economic circumstances and the tempt- 
ation of large wages, there is the acute problem of the early 
school leavers, for example of some 16% below 16 years of age 
from the grammar schools [18]. : 

No apology is given for discussing all the foregoing matters 
in a chapter on selection, for which the procedures should be 
improved in order to secure equality of opportunity as nearly 
as possible, but these imponderable influences will always 
prevent uniformity of opportunity or the use of that oppor- 
tunity when it is offered. To deny this is either to be unreal- 
istic or worse, to be guilty of a sour-tempered egalitarianism 
which would seek to deny or severely limit the exercise of 
such favourable influences. Because some have unfavourable 
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homes and poor cireumstances, the rest shall be prevented 
from any advantage if not penalised—the misguided gospel of 
equality of opportunity by levelling down, the gospel of Social 
Envy substituted, as Professor S. E. Finer has noted, for the 
gospel of Social Aspiration [14]. In sum, while definite trends 
will show in the selection of ability, the results will never be 
very tidy or completely classifiable. 

Technical education is different from the rest of education 
in having another powerful influence in aiding its work. This 
is the influence of the firm on part-time day and evening 
students, and on students attending sandwich courses. This 
may be shown in many ways— payment of wages and fees, prize 
schemes and salary increases on passing examinations. The 
money incentive is acknowledged and powerful and ought not 
to be despised by the pure academics who have their schemes 
of special prizes, open scholarships and the like. The increased 
wage or salary and, perhaps more, the increased status have a 
most powerful reinforcing effect оп students’ progress and 
Suecess in the examinations, But it would be unjust to the 

concerned to record only the cash nexus and ignore the 
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university selection ‘if there are roughly as many vacancies as 
there are prospective students wishing to enrol, tests might 
still be given for the sake of guidance or experimentation or 
for other reasons, but from the point of view of selection they 
would be quite useless as every applicant would be taken 
anyway’ [16]. The emphasis thus changes to guidance and 
placement of those available, rather than a competitive 
selection for a limited number of places. + 

There is the question of the degree of ability required in the 
job, for as is well known, too great ability is apt ¢o lead to 
frustration and discontent (and is a waste of ability anyway), 
and insufficient ability besides producing unsatisfactory work 
is very likely, through constant strain, to make the person 
very difficult to get on with and even to lead to ill-health, if 
not to a complete breakdown. There is no single absolute 
level of ability required for a given job and it may be per- 
formed by people with differing abilities. Satisfactory perfor- 
mance must not differ too widely (with frustration and strain 
as the upper and lower limits), but there is a wide spread of 
ability compatible with a given occupation. Diagram 24А 
shows this for a series of occupations in the U.S.A., and 
Diagram 248 for occupations in Britain. The range is inde- 
pendent of the community in which people live, whether 
American, British or whatever the nationality may be. There 
is no absolute difference between successive occupations, and 
an individual could, according to intelligence, be successfully 
employed in a series of occupations. Intelligence is not, nor 1s 
likely to be the sole deciding factor in the choice of employ- 
ment. 

One difficulty of such occupational classification is the 
variety of leyels,with the same name, e.g. clerks from such 
dissimilar occupational groupings as the Civil Service, works 
offices, accountants, railway, shipping and insurance clerks. 
The name ‘mate’ may mean anything from a highly skilled 
apprentice to a low grade labourer [17]. 

The width of the band for each occupation takes no account 
of the competence with which the tested men performed their 
work. If some criteria of competence were applied to all the 
occupations the bands might very well be much narrower, 
but the trends would be much the same and there would still 
be overlap between successive occupations. Thus it would 
be reasonable to advise someone with a low score and high 
ambitions that it was improbable that he would succeed, that 
he should lower his sights, and be content with O.N.C. instead 
of H.N.C., a craft course and not an O.N.C.; and someone with 
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Median and range (0-Р) of AGCT scores 
70 80 90 100 10 120 130 140 


3 OF OCCUPATIONS 
DIAGRAM 244. TEST SCORES FOR A SERIES OF OCCUPATI 
N is the number tested in each occupation 


Reproduced by permission of Dr. Norman L. Munn and Houghton Mifflin 
Company, Boston, U.S.A, 
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towards say, success in'a foundry. Again, with similar ability, 
а boy or girl in Northampton is as likely to find a job in a 
boot and shoe factory as one will in textiles in a Lancashire 
town. But will this apply equally to such diverse occupations 
as mining, farming, shipbuilding, the chemical industry, 
bakery and confectionery—at what stage and to what degree 
do the individual's interests and special aptitudes become 
dominant? 

By interests here is not meant the wide ranges of personal 
interests, inclinations and attitudes which both express and 
go to make up the individual's personality, and about which 
there is still much uncertainty and discussion [18]. Interests 
here connote an expressed wish to enter a given occupation 
and industry, or at least to be emotionally inclined towards 
them. Such occupational interests may derive from upbring- 
ing, from the example of favoured relatives, from chance 
acquaintances or from industry in the neighbourhood, through 
some glamorous publicity in newspapers, magazines, cinema 
or radio, indeed in the most haphazard way. It may derive 
from a realised aptitude, but also from an imagined one. The 
problem is to produce tests which, without being exhaustive, 
time-consuming and costly, will give a valid indication of 
occupational suitability or, what may be easier, of a definite 
lack of a necessary quality, e.g. manual dexterity. In addi- 
tion to the pre-war development of tests of general intelli- 
gence, efforts were made to produce tests of mechanical, 
spatial and other abilities, and these efforts were intensified 
during the war in order to make the best use of manpower 
and reduce casualties, for example in flying duties. ‘These 
wartime investigations demonstrated ‘first, the value of a 
standard battery of group tests in a large veriety of jobs, and 
secondly, the rather small extent to which more specialised 
tests helped in differentiating between different jobs.. Mathe- 
matical and verbal tests tended to surpass mechanical and 
spatial tests even in mechanical and practical occupations. 
This tendency persisted when operational, as contrasted with 
training, criteria were studied, but would not necessarily be true 
under industrial—as distinct from service—conditions’ [19]. 

_ This reference to the offering of the most suitable jobs to 
single individuals inevitably brings under consideration the 
work of the Youth Employment Service for this is what it 
mainly does. In his Address to the Conference on Human 
Relations in Industry, Sir George Schuster emphasised theneed 
for more research, much of it still the empirical phase of gath- 
ering the essential facts. This is needed especially about the 
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influences which affect the character and attitudes to work of 
young industrial entrants in the transition from childhood to 
adult employment, and which may have deep and lasting 
effects on human behaviour throughout the whole range of 
industry [20]. Professor C. A. Mace has reported on the work 
of the Medical Research Council's Building Research Unit in 
a series of articles on “The Human Problems of the Building 
Industry' [21], and has urged the need for a more searching 
inquiry into the requirements of building education in terms 
of general intelligence—an enquiry probably mugh more 
urgent than the need for investigation into the requirements 
of so-called mechanical or spatial abilities. 

Professor Mace also remarks that *there is much to suggest 
that what in the past has been sought mainly through selec- 
tion by test will be attained more easily through improved 
vocational guidance and improved training [22]. In his 
recommended list of researches, Sir George Schuster included 
the need for more knowledge about ‘the transition from school 
to work in which the Youth Employment Service holds a key 
position’ [28]. 

The Employment and Training Act of 1948 provided for the 
appointment of a National Youth Employment Council and 
Advisory Committees on Youth Employment for England 
and Wales. These were appointed in 1950 and subsequently 
presented a Report on the work of the Youth Employment 
Service from 1950-3 [15]. The Report is rightly much con- 
cerned with improving the Service, particularly in the train- 
ing of Youth Employment Officers, with the preparation of 
accurate yet attractive pamphlets for boys and girls on *The 
Choice of Careers Series’, and closer co-operation with industry 
and teachers respectively. To this end also, ‘Careers Notes 
are prepared for ‘officers in the Service and teachers in the 
schools, in continuance of those formerly issued by the Head- 
masters’ and Headmistresses’ Employment Committees. Until 
it was closed down the Central Office of Information Film Unit 
prepared six Vocational Guidance Films in the series ‘Is this the 
job for me?' Other less expensive visual aids, such as wall 
charts, picture sets and film strips, are frequently used, but 
as the Report says 'an indiscriminate use of such media is 
of little value but that, when used with discretion, they prove 
of considerable assistance to de particularly in illustrat- 
ing the general School Talk’ [15]. 

The National Institute of Industrial Psychology (p. 191), 
has held a Vocational Guidance Conference each year for 
teachers and others interested in Youth Employment. It has 
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planned Vocational Guidance Schemes put into operation at 
Warrington in 1947 and at Preston in 1948, with further 
courses of training for teachers and Youth Employment 
Officers of both these Local Education Authorities. A detailed 
report on these pilot schemes will be awaited with much 
interest [15]. A standard method of enquiry, known as the 
N.LI.P. Seven Point Plan, collects information about the indi- 
vidual under the following seven headings: Physical Make-up; 
Attainments; General Intelligence; Special Aptitudes; 
Interests; Disposition; Circumstances. This framework has 
been found very useful as a means of organising the informa- 
tion which is obtained from various sources—application 
forms, testimonials, school reports, tests, interviews, group 
procedures [24]. 

The careers booklet of an important firm contains the 
following introduction: 


The choice of a career is one of the most important that our 
young people have to make, yet it confronts them at an age when 
they have little knowledge of what goes on in the workaday world - 
and no personal experience to guide them. Obviously it is neces- 
sary to avoid a dead-end occupation which leaves its holder 
stranded after a few years, too old to train for a real job yet no 
longer wanted where he is. That, however, is negative counsel; 
what » needed is factual information on the real jobs that are to 

e had. 

Parents, teachers, youth employment services and appointments 
bureaux may help, but only the individual employer can make clear 
what his particular industry has to offer. It is clearly in everyone's 
interest that he should do so, for the happy worker is the good 
worker, and the industry that attracts those most fitted to serve 
in it benefits both itself and its employees [25]. 


The italics are not in the original but are used to single out 
this very understandable viewpoint and to contrast it, perhaps 
rather to supplement it, with a passage from the National 
Youth Employment Council Report [26]. 


A Youth Employment Officer can be relied upon to submit the 
most suitable available young people for the vacancies notified 
to him. We hope that, as Youth Employment Officers increase 
their knowledge and improve their methods of working, the voca- 
tional guidance they give and the placing work they do will be 
increasingly acceptable to employers as a useful preliminary to 
their own process of selection. 


The contrast between the claim of the first sentence and the 
hopes of the second is illuminating for does not the first if, 
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properly done, wholly include the second and more? The 
Council then goes on to ‘think that already a Youth Employ- 
ment Officer can save an employer time and possibly expense 
by eliminating those young people who are clearly unsuitable 
for particular vacancies’. Does the Service save possible 
expense to industry at a greater expense to the taxpayer? or 
is it providing or hoping to provide a satisfactory selection 
system? Overlap may become likely between the large firm 
and the Service but for the most part there is more likely to 
be a gap in provision if these hopes are not realised& Steps 
towards the fulfilment of these hopes are the formation of the 
National Association of Youth Employment Officers and also 
the holding of examinations for its Vocational Guidance 
Diploma [27]. The technical colleges cannot be indifferent to 
the need or the success of the Service for many of their 
students are vitally concerned with it, and they are happy to 
be consulted where necessary by both parties. Many prin- 
cipals serve on the local Youth Employment Committees, but 
Rugby was the first to have the Youth Employment Service 
as part of the Technical College (p. 50). 

For the technical college the dominant fact remains for 
most part-time day and many evening courses that industry, 
with or without the assistance of the Youth Employment Ser- 
vice, selects its recruits into multifarious occupations who 
then, as it were, converge on a much fewer number of courses. 
This then poses questions of selection and placement within 
the colleges during the intense period of activity known as 
Enrolment Week when several thousands of students are 
interviewed and enrolled. To ease the problems many col- 
leges now separate the enrolment of students of previous years 
from the new students just entering the college. This enables 
the load of work to which the college is already committed to 
be assessed and the accommodation available for new students 
to be more accurately determined. Further these students 
‘know the ropes’ and are most expeditiously enrolled; it also 
enables the borderline students to be given fuller considera- 
tion though it is often regretted that quite insufficient time is 
available for this essential purpose. No matter how great the 
numbers, each of these thousands of students is seen by a 
responsible member of staff and his record card with class- 
Work, homework and examinations marks is available, and 
the borderline or difficult cases are seen by senior staff or the 
head of department who, in small departments, sees every 
Student and signs the enrolment card. 

As most courses are of three to five years’ duration, 
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especially part-time day, the new students form a minority of 
each year’s total enrolment and if they are treated separately 
they receive much better consideration than might be supposed 
from the large numbers which still must be dealt with. Never- 
theless, it is here that most problems and anomalies occur, 
where students have come to the college by a diversity of 
routes, at different ages and for quite different reasons, with 
growing or newly-stirred ambitions but often with little know- 
ledge and less understanding of the courses they wish to take. 
For a regional college taking in students mostly at O.N.C. or 
equivalent level the problem is a relatively simple one, but for 
a local college recruiting all types of students into very many 
different courses, enrolment week is inevitably a process of 
selection and placement by first approximation. In the 
ensuing year problems come to light and are dealt with or are 
buried in ‘the wastage’ when unsatisfied, overtaxed students, 
or those of weak determination and fast-waning interest no 
ACER attend and do not respond to the attempts to recall 
them. 

This ‘wastage’ or loss of students throughout a whole course 
of several years is a topie of almost perennial discussion but 
certain points still need to'be made clear. The first is the need 
to distinguish the effect of the educational or examination 
selection from the much more arbitrary background factors 
which impinge on part-time students, especially evening 
students more than any other group of students. Setting 
aside these factors for the time being, let us examine the 
cumulative effect of suecessive years of examinations, for 
example in an Ordinary and Higher National Certificate 
Course, as shown in Diagram 25. 

Suppose we have 100 students entering S.1, as shown in (A) 
of Diagram 25, on completion of secondary education to 16 
years of age, or to 15 years plus one year in the Preliminary 
Senior Technical (P.S.T.) Course or on other equivalent 
grounds. Suppose further that 50% pass into the following 
5.2 year, and again into 5.3 and then 50% gain Ordinary 
National Certificate. Thirteen students out of the original 
100 would thus succeed in gaining the first qualification with- 


out repeating at any stage. Not all the 100 finish the first , 


year and sit the first year examination, and those who fall by 
the wayside are indieated by the shaded portion of the 8.1 
year. If 25%thus leave early, the 50% pass of those entering 
the course becomes 66% pass of those actually sitting the 8.1 
examination, which is certainly high. "There is pre-examina- 
tion wastage in the 5.2 and 5.3 years, but to a much less 
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SELECTION AND PROGRESS IN NATIONAL CERTIFICATE COURSES 


extent, and it should be noted that this diagram does not 
include those who enter direct into S.2 with exemptions from 
5.1 with G.C.E. Certificate. It is common experience that 
the pass ratios for H.N.C. Courses are higher, and with suc- 
cessive rates of 76% and 80% the final result would be that 
eight students would gain H.N.C. in the minimum time of five 
years from intake at S.l. A supposed pass figure of 18 
students gaining O.N.C. at the first attempt is certainly not 
too low; on the contrary research in progress [11] indicates it 
is too high, for of 241 students entering 5.1 in four colleges . 
only 16 completed O.N.C. in the minimum time, i.e. 6:7 % ог 
about seven students out of an original 100. 

Let us now suppose that the original intake at S.l was 
much more carefully selected (deferring consideration for the 
moment as to what this would mean in practice) so that more 
homogeneous classes of more promising students were pos- 
sible from the start. This would avoid the principal teaching 
problem of too wide a spread of ability in a class, which seem- 
ingly ought to be avoided or minimised with four sets of 25 
students; but how often is resorting done or possible with 
groups attending college on different days of the week? 
There would tend to be much less wastage through the year, 
and we should then expect a higher rate of pass at each stage 
with perhaps a sequence as shown in (B) of Diagram 25. If 
this obtained, 38 students might gain O.N.C. (compared with 
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18) and 20 students might gain H.N.C. (as compared with 8). 
While the 100 students in (A) may be selected from a not 
much larger group, the selection of the 100 students in (B) 
implies a much greater number of rejects and, therefore, а 
much larger initial population to choose from. Thus, for 
example, the 18 O.N.C. and 8 H.N.C. results under (A) might 
have come from an initial population of 130, that of the 38 
O.N.C. and 20 H.N.C. from a population catchment of 200, 
This would be an increase in overall percentage pass for H.N.C. 
from 6 to 10% and O.N.C. from 10 to 16%. 

The crux of the matter is what additional means of selection, 
or of increasing the efficiency of selection, must be applied to 
give the better intake under (B). The short answer is that 
we do not know. 'Тһе concern about wastage is the reason 
for beginning schemes to coalesce the P.S.T. and S.1 years, 
and for using the two-year period as one of selection through 
training as shown in (C) of Diagram 25. To the original 100 
5.1 entrants have been added 100 crafts students (arbitrarily, 
for it might well be 200). And at the end of the two-year 
period it is supposed, for purposes of comparison, that the 
same number of 75 students will pass into S.2 as in (B). This 
group will presumably be better selected and at best attain 
а sequence as shown in (C), gaining 50 O.N.Cs. and 40 H.N.Cs. 
The extremely high pass ratios of 90% and 89% at A.1 and 
A.2, ie. 80% for the H.N.C. course on intake, should be 
compared with the London School of Economies of 76% 
before the research and about 85% afterwards (p. 220). This 
system would also presumably ensure that a larger number of 
students would proceed to craft courses. 

The fivefold increase in production of H.N.Cs. and fourfold 
of O.N.Cs. which this portrays would be most gratifying—if we 
could answer some very awkward questions. Supposing all 


——— ti 


other factors to be favourable, the first critical question is just | 


how many potential H.N.Cs. апа O.N.Cs. are there in the 
original intake. Is it 40 per 200 of the students we receive, 
instead of the 8% or the 7% shown by the research in pro- 
gress? Are we really losing so many due to the operations of 
adverse factors already referred to? If so, is it not high time 
something was done to remedy this waste of ability? It 
should be noted that 89/, under (A) is supplemented by those 
who eventually pass after repeating a year or two on the way 
and the same is true of 18% of O.N:C. What then can or 
should be done to ensure that they arrive on time? Suppose 
this involves a reorganisation as in (C), or a still more elaborate 
selection scheme of additional tests impossible to apply in 
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enrolment week, and difficult to apply widely even in the 
first year, a series of tests costly to prepare and needing 
re-validation at frequent intervals—suppose all this, is it 
really worthwhile if to 8 H.N.Cs. in (A) another 8 students 
qualify a year later in the ordinary way of one repeated 
course? The total of (A) would then compare with (B) but 
not with (C), which, if it were the valid total, would certainly 
justify a lot more care in selection. 

In (C), 75 students out of 200 are shown as being selected 
for O.N.C. of whom 50 qualify, i.e. 25% of the origimal 200; 
of these 40 gain H.N.C., i.e. 20% of the original 200. If these 
are too high a proportion of students already pre-selected by 
industry, what should the proportion be? and further, what 
total numbers does industry need at O.N.C. and H.N.C. 
levels? Directly related to this is the question of what we 
can do about easing the adverse background factors which 
so materially reduce students’ performances in these courses 
[28]. The simplest answer for the ablest is to reduce the stress 
and strain by transferring them to sandwich courses (p. 86), 
or, for degree and A.R.I.C. students, etc., to transfer them 
into full-time courses at a significant stage. This solves 
one problem by creating another, indeed several; for at 
what level can we select, for example, potential Higher 
Diploma students from O.N.C. courses—shall it be at S.2 or 
S.3—and on what criteria? And by ‘potential’ here we mean 
those who will stand a high chance of succeeding, 80 to 90% 
perhaps. Moreover the potential degree of success and the 
criteria laid down must readily satisfy the Ministry, and the 
Local Education Authorities for the award of scholarships 
and grants (p. 525). Again the answer is that research is most 
urgently needed, research which is far more than an empirical 
tabulation of practice to date. Д 

At the national level there is too the major question of the 
total potential of ability in the population capable of under- 
taking successful professional and degree-equivalent courses 
(p.462)[29]. Yetanother awkward question is whether indus- 
iry really wants the more efficient selection as envisaged in 
(C), for this would strip the craft courses of all the higher level 
of ability? Will these be the kind of future craftsmen that 
industry has in mind? What is the minimum level of general 
ability required for the attainment of first-class craftsmanship? 

On the problem of selection Professor C. A. Mace has 
Stressed the following principles ‘i. There is no one best 
method which used in isolation will do what we require. . . . 
ii. No single method, and no combination of methods, has 
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13) and 20 students might gain H.N.C. (as compared with 8). 
While the 100 students in (A) may be selected from a not 
much larger group, the selection of the 100 students in (B) 
implies a much greater number of rejects and, therefore, a 
much larger initial population to choose from. Thus, for 
example, the 13 O.N.C. and 8 H.N.C. results under (A) might 
have come from an initial population of 180, that of the 88 
O.N.C. and 20 H.N.C. from a population catchment of 200. 
This would be an increase in overall percentage pass for H,N.C. 
from 6 to 10% and O.N.C. from 10 to 16%. 

The crux of the matter is what additional means of selection, 
or of increasing the efficiency of selection, must be applied to 
give the better intake under (B). The short answer is that 
we do not know. The concern about wastage is the reason 
for beginning schemes to coalesce the P.S.T. and S.1 years, 
and for using the two-year period as one of selection through 
training as shown in (C) of Diagram 25. 'То the original 100 
5.1 entrants have been added 100 crafts students (arbitrarily, 
for it might well be 200). And at the end of the two-year 
period it is supposed, for purposes of comparison, that the 
same number of 75 students will pass into S.2 as in (B). This 
group will presumably be better selected and at best attain 
a sequence as shown in (C), gaining 50 O.N.Cs. and 40 H.N.Cs. 
The extremely high pass ratios of 909/, and 89%, at A.1 and 
A.2, ie. 80% for the H.N.C. course on intake, should be 
compared with the London School of Economies of 76% 
before the research and about 85% afterwards (p. 220). This 
system would also presumably ensure that a larger number of 
students would proceed to craft courses. 

The fivefold increase in production of H.N.Cs. and fourfold 
of O.N.Cs. which this portrays would be most gratifying—if we 
could answer some very awkward questions. Supposing all 
other factors to be favourable, the first critical question is just 
how many potential H.N.Cs. and O.N.Cs. are there in the 
original intake. Is it 40 per 200 of the students we receive, 
instead of the 8% or the 7 % shown by the research in pro- 
gress? Ате we really losing so many due to the operations of 
adverse factors already referred to? If so, is it not high time 
something was done to remedy this waste of ability? It 
should be noted that 8% under (A) is supplemented by those 
who eventually pass after repeating a year or two on the way 
and the same is true of 1395 of O.N.C. What then can or 
should be done to ensure that they arrive on time? Suppose 
this involves a reorganisation as in (C), or a still more elaborate 
selection scheme of additional tests impossible to apply in 
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enrolment week, and difficult to apply widely even in the 
first year, a series of tests costly to prepare and needing 
re-validation at frequent intervals—suppose all this, is it 
really worthwhile if to 8 H.N.Cs. in (A) another 8 students 
qualify a year later in the ordinary way of one repeated 
course? The total of (A) would then compare with (B) but 
not with (C), which, if it were the valid total, would certainly 
justify a lot more care in selection. 

In (C), 75 students out of 200 are shown as being selected 
for O.N.C. of whom 50 qualify, i.e. 25% of the origimal 200; 
of these 40 gain H.N.C., i.e. 209/ of the original 200. If these 
are too high a proportion of students already pre-selected by 
industry, what should the proportion be? and further, what 
total numbers does industry need at O.N.C. and H.N.C. 
levels? Directly related to this is the question of what we 
can do about easing the adverse background factors which 
so materially reduce students’ performances in these courses 
[28]. The simplest answer for the ablest is to reduce the stress 
and strain by transferring them to sandwich courses (p. 86), 
or, for degree and A.R.I.C. students, ete., to transfer them 
into full-time courses at а significant stage. "This solves 
one problem by creating another, indeed several; for at 
What level can we select, for example, potential Higher 
Diploma students from O.N.C. courses—shall it be at 5.2 or 
о bg criteria? And by ‘potential’ here we mean 

will stand a high chance of succeeding, 80 to 90% 
perhaps. Moreover the potential degree of success and the 
criteria laid down must readily satisfy the Ministry, and the 
Local Education Authorities for the award of scholarships 
and grants (p. 525). Again the answer is that research is most 
urgently needed, research which is far more than an empirical 
ш of practice to date. 

€ national level there is too the major uestion o 
total potential of ability in the БОРАН, ае of Ке га 
taking successful professional and degree-equivalent courses 
(р. 462) [29]. Yetanother awkward question is whether indus- 
(©, really wants the more efficient selection as envisaged in 
x or this would strip the craft courses of all the higher level 
‹ ПЫ: Will these be the kind of future craftsmen that 
ahi has in mind? What is the minimum level of general 
7 n for the attainment of first-class craftsmanship? 
^ hai a em of selection Professor C. A. Mace has 
heen А he following principles ‘i. There is no one best 
on wi ich used in isolation will do what we require. . . 
single method, and no combination of methods, has 
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yet attained finality. iii. There is no once-for-all procedure 
that will do the trick. Selection and educational guidance are 
progressive procedures. Mistakes are made, latent talents 
emerge. Provision must be made for correcting mistakes and 
for giving scope for emergent interests and bents. iv. The 
merits of any selection system must always be judged by 
comparison with available alternatives'. In technical educa- 
tion there is certainly urgent need for a closer examination of 
methods of selection and placement of students, singly and 
in combination. Present indications point in the direction of 
applying several methods over a period of time, which means 
that the ‘selection must be *'built-in" to the teaching-training 
process... . The initial selection procedure must be simple, 
brief, administratively convenient and provisional; and the 
first stage in teaching should be so organised as to complete 
or at least continue the process of selection and placement.’ 
One move in this direction is the introduction of proposed 
new schemes for treating the pre-S.1 and the S.1 (first year) 
O.N.C. jointly as а period of selection through training of 
students into O.N.C. and craft courses respectively (Diagram 
25). During this initial provisional or probationary period 
there would also be excellent opportunities for ‘counselling’ 
students and thus helping them with their personal as well as 
their vocational problems (p. 517). 

One important matter is the significance of ancillary subjects 
in selection for the main line of study or training. For example, 
to what extent should success in mathematics be a deter- 
minant in selecting promising engineers or craftsmen, or 
success in physics in selecting chemists (p. 429). With the 
recent increase in the number and range of ancillary subjects 
being demanded of students at all levels, this will become an 
increasingly urgent problem, and we know very little about it. 
> Finally, there is one issue to which we come back repeatedly 
in practice, that in the more elementary courses and classes 
especially, we are trying to remove a continuing cause of 
wastage which should not be with us—the lack of a good 
general education at school. And who expects it to be other- 
wise with so many in such large classes at such a formative 
stage? This is the most foolish of economies, with an inescap- 
able continuing cost in the diminished potentialities of the 
individual, and cumulatively in the general good of the 
nation. Nevertheless, if all were well in this respect, problems 
of selection and placement would remain and the need for 
research and counselling would still require far more staffing 
and general support than is now unfortunately the case. 
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ENGINEERING 


By C. 1„ OLD, B.Sc.(Exo.), M.Sc. Tren, 
M.Ixwr.C.E., MI Е. 


Introduction and Historical Survey 1 
Ехохккшхо is the activity of man by he 
control and direct the resources of nature to his own 
benefit. "Taken on this broad basis it constitutes one 


Е 


in artistic expression ог Мв religious and 
reaching out to the unknown. pend om varar 

to the dawn of human existence on this planet and 
embrace the craft of the prehistoric hunter and his 
attempts to make and use weapons, It would 
endeavours of man to master the materials available 
Stone Age and Eotechnic Era onwards (р, 88). 
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The Ancients who come within ha 
very considerable engineering works to their credit. Many 
т mer m put как бн of 
t yptians, the magnificent tem public buildings 
of the Assyrians, of the Greeks and Romans, the irrigation 
systems and aqueducts of the ians and Romans and the 
remarkable roadways, still the of some of our English 


roads to-day after 2,000 years have passed. 
Tut thisdong iod of development, science, which 


Я 
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who were some of the earliest experimen ideas and 
theories did not, in general, co-ordinate ideas with practice. 
The Egyptians may be considered to have done so in their 
surveyings of land, but it might be argued that the use of 
mathematics in this connection was no more than a technique. 

It was not until the fall of Constantinople in 1453 and the 
revival of learning that followed it, that men's minds began 
to appreciate the importance of a knowledge of natural laws 
in supplementing the techniques and skills already developed. 
Not that the idea was new, for Vitruvius, the Roman architect 


` 
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who lived during the first century в.с., had said that ‘only 
those who have mastered theory and practice are fully 
equipped to achieve their task with honour’; but a general 
acceptance and implementation of the idea had to wait until 
the period of the renaissance, and it was left to Francis Bacon 
in about 1600 to give expression to the definition embodied 
in the opening sentence of this chapter. 

It required the passage of several centuries for this general 
idea to gain sufficient acceptance for the universities to open 
their doors to applied scientists and engineers, and even 
now there is a reluctance in some quarters to accept these 
studies as being equal in status to some which gained entry 
to medieval universities. 

Although modern engineering still accepts Bacon’s dictum 
as its raison d'etre it is confined to certain well defined fields, 
and few modern engineers are knowledgeable in more than 
one or two of these. Demarcation of the fields is emphasised 
by each being covered by a group of practitioners educated 
and trained as specialists so that to-day an engineer may be 
classified as civil, mechanical, electrical, production, munici- 
pal, aeronautical, radio and so on. Nevertheless, there is a 
general body of principles, practices and attitudes which 
marks engineers from those who follow other professions, 
although some may not be exclusively applicable to 
engineering. 


Engineering as an Art as well as a Science 

Lord Dudley Gordon, in his Presidential Address to the 
Institution of Mechanical Engineers in 1947 [1], gave the 
following description of engineering: 


Engineering is the great constructive profession, which benefits 
the world by things made and done, and not merely talked about. 
The great steps in its progress have been taken by exceptional men 
who, by ‘drawing correct conclusions from insufficient premises'— 
in other words by guessing wisely—and then daring to risk their 
reputations and their fortunes in putting their ideas to the test, 
have achieved results afterwards to be explained in. detail by the 
theorists. "They used, of course, all the scientific knowledge they 
possessed, much or little, but their unformulated wisdom known 
as intuition, and above all their enterprise in using it, was most 
frequently the cause of their success. Deplorable as it may seem 
to the academie mind, it has to be admitted that industrial prac- 
tice has often run well ahead of theory. | Water-wheels, for 
example, were in use centuries before there was any formal theory 
of hydraulics; the steam engine was brought to a very high degree 
of perfection more than a generation before there was any science 
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of thermodynamics; steel was hardened for ages before metallur- 
gists could give a proper explanation of it, and we should, indeed, 
never have had any science of metallurgy at all if steel and iron 
had not previously been made. . . . 


This definition makes it clear that engineering is much more 
than a science. It is, in addition, an art in which judgements, 
based on knowledge and experience, are bound to play a vital 
part (р. 448), as Т. R. Cave-Brown-Cave knew when, in his 
Presidential Address to the Engineering Section of the British 
Association in 1948 [2], he said: 


An engineer must have a good appreciation of the degree of 
accuracy which is necessary in his work, Insufficient accuracy 
may lead to wrong and dangerous conclusions; excessive accuracy 
causes waste and delay. 


There is another sense in which engineering is as much an 
art as it is a science, and that is in the field of human relations. 
Few engineers work in isolation, and those who do are ‘caleu- 
lators’ rather than engineers. Almost always, engineering 
works are carried out by a team, so that the industrial 
engineer sooner or later finds himself in a position involving 
relationships with his seniors, equals and subordinates. In 
few professions are human relations so important in determin- 
ing the quality and quantity of work performed. 


Training Я 

Engineering, as we now understand it, is of comparatively 
recent date, and every engineer must undergo considerable 
practical training as well as receive instruction in underlying 
principles and £he £wo must be intimately intermixed. From 
the practical point of view, engineering may be divided into 
two main groups. In the first, the young engineer receives 
his practical training in hand and machine skills and during 
his apprenticeship ‘serves his time’ in a workshop. His sub- 
sequent career will presumably be spent in those branches of 
engineering which cover design and manufacture or mainten- 
ance of machines or machine-made products. Hit te 

In the other group the young engineer ‘serves his time 
in an engineer’s office and concerns himself from the start with 
the organisation of the movement of large quantities of 
materials such as earth, water, concrete and steel. In this 
case, the human agencies employed are not usually skilled, as 
in the first group, but consist of gangs of manual labourers 
supplemented with the craft skills more properly associated 
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with the building and constructional industries and by 
machines. 


Branches of Engineering 
In the first group fall such sub-divisions as mechanical, 
electrical, production, radio, marine, aeronautical and, per- 
haps, chemical engineering. In the second group fall civil, 
municipal, structural and water engineering, but here some - 
knowledge of basic mechanical engineering is necessary _ 
becausé'all branches use machines to a greater or lesser degree, 
Mechanical engineering is concerned with the design, opera- 
tion and maintenance of machinery, and arose out of civil 
engineering with the emergence of the rotative steam engine, 
the work of Boulton and Watt in 1782; electrical engineering: 
covers a similar field in electrieal machinery plus electrical. 
power generation and transmission. b 
Civil engineering, the first of the technologies, deals with 
major constructional works such as dams, canals, railways and 
harbours and includes structural engineering (concerned with 
the design and construction of bridges), municipal and water 
engineering. Aeronautical engineering is concerned with all 
aspects of aeroplane design, manufacture, operation and main- 
tenance. Three branches of engineering are dealt with in 
other chapters; chemical engineering as the fourth but rather 
different primary technology, and marine engineering, as 
exemplifying special conditions are both in Chapter ХШ; 
structural engineering, which is so closely allied to building is 
dealt with in Chapter IX. 
Men of like trade and occupation have always tended to. 
form groups and associations and to transmit to succeeding 
generations their knowledge of principles, techniques and 
skills. The first important banding together was in the guilds 
of medieval craftsmen which accepted the training of appren- 
tices as a major responsibility. Under the guild system the 
master craftsman accepted complete responsibility for the 
apprentice, including feeding and clothing him and even his 
moral welfare. Indeed, for all practical purposes, the appren- 
tice was a member of the master’s household. 


College Contribution 


The Industrial Revolution rendered this form of training— 
particularly for what we now know as mechanical engineering 
—obsolete, because the new industry required the combined 
efforts of large numbers of people, and the utilisation of the 
power made available by steam. And so, the factory system 
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developed and with it an increased need of education. New 
scientific laws were being enunciated, and many had a direct 
bearing on industrial processes so that it became necessary 
for an apprentice to be given some instruction in underlying 
principles in addition to his practical training acquired by 
working alongside skilled men. "The need was primarily for 
technical education in an industrialised society but this could 
not be built except on a foundation of general education, m 
ticularly in reading, writing and arithmetic. The latter 

of the nineteenth century saw the shaping of our*modern 
educational system, and considerable impetus was given to 
the movement by the exhibitions of 1851 in this country and 
1867 in Paris. The pattern of practical training during the 
day, and theoretical instruction in the evenings, was laid 
down, and with very important modifications in recent years 
is still with us. 


Works Training of Apprentices 

A new phase started as a result of the second world war and 
the 1944 Education Act. The large demand for highly trained 
persons to initiate and develop new devices and indeed exploit 
new ideas, brought a realisation to the nation of its depend- 
ence on the skill of hand and brain of its industrial workers. 
It inereased the demand for technical education and training 
and underlined the need for intensive co-operation between 
those responsible for practical and theoretical aspects of 
training. This, together with the shortage of young men of 
the right calibre, has led to a new approach by many 
and the nationalised industries to the recruiting and training 
of apprentices (Chapter VI) [3]. Ч 

Of the larger private companies many recruit their арргеп- 
tices at two levels corresponding, in general to the two 
streams leaving grammar and public schools on the one 
hand, and the modern schools on the other. To the 
former, assuming an adequate General Certificate of Education 
(G.C.E.), they offer an all round training in engineering works 
practice, and to the latter, more specialised training in a par- 
ticular craft. To both grades an essential element of the 
scheme of training is that apprentices are released on one day 
per week to attend part-time courses of study at the 
technical college. Mh 

Works training of apprentices is frequently organised in an 
apprentices' school, the object of which is well indicated by 
the following paragraphs from the brochure of a large engin- 
eering firm in the Midlands [4]. 


250 TECHNICAL EDUCATION 


A progressive organisation such as ours needs a constant flow of 
new entrants, not only to fill the ever growing ranks of work 
people, but also to provide the technicians and leaders of the 
future. i 


The object of the training school is to direct youthful ambition 
and talent along realistic lines to their proper fulfilment by giving 


every new entrant an opportunity to progress as far as his aptitude 
will take him. 


t 


In very many cases the apprentice school has its own train- _ 
ing workshop in which the apprentice spends a period varying — 
from six months to three years before entering the production. 
shops of the company. By this means he is taught the hand. 
and machine skills of his trade in an intensive way and under- 
the full-time guidance of his instructor. Under the older. 
system of apprenticeship, the apprentice was left to pick up 
what he could from working alongside and assisting a skilled — 
man. But the skilled man was mainly concerned to earn the — 
highest wages available to him, so that the amount learnt and _ 
degree of skill acquired by the apprentice depended on the 
chance that the man with whom he worked had a sympathetic © 
understanding of his problems and on his own natural 
aptitude to ‘pick up the trade’. 1 

The type of work performed by the apprentices will depend 
upon the outlook of the chief instructor. On the one hand, he - 
may be introduced to production work of a kind considered — 
suitable for training within the apprentices’ shop or he may ` 
be put through a series of routine exercises. Probably the — 
ideal scheme is one whereby a very few routine exercises are 2 
followed by the making of certain hand tools for the appren- - 
tices’ own kit, the sequence being arranged to introduce him 
to various operations at appropriate stages. After the train- 
ing shop the apprentice will go to the production shops where - 
he will see and practise the skills he has learned, and also 
develop still further that valuable adjunct of works training, 
his knowledge of and skill in human relations. 1 

Although the basic training in the training shop is usually” 
common to all types of apprentices, there will be differences 
when they enter the production shops; the route taken will 
depend more on scholastic attainment, both at entry to the 
training scheme and subsequently, than upon ability shown 
in the training shop, although both are important. 


Craft Apprentice 


For the boy of normal ability with a modern school back- 
ground, the future may well be through a craft apprenticeship, 
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chosen from the following, although the list is by no means com- 
plete: Fitter, turner and machinist, pattern-maker, moulder, 
tool-maker, millwright, instrument-maker, electrician or sheet 
metalworker. 

Concurrently with the practical training received in the 
works, the apprentice would follow a course at the local college 
for the appropriate City and Guilds craft certificate. With 
good ability and with sound advice from his apprentice super- 
visor, he will take advantage of a comprehensive course includ- 
ing mathematics and drawing in addition to the craftesubject, 
so that, if he is successful in passing the examinations, he will 
qualify for a Full Technological Certificate of the City and 
Guilds of London Institute. The first class pass is indeed a 
qualification of which he may be proud. 

The future of the craft apprentice—assuming he is a good 
craftsman and is successful in his course of study—may 
be as chargehand, assistant foreman, foreman, and if he 
prove to be outstanding, he may well progress to departmental 
manager. 


Engineering Apprentice 

For the boy who is above average from the modern school, 
or who holds a General Certificate of Education or other suit- 
able qualification obtained at a grammar school or technical 
school, the course through the production shops may 
be more general under an ‘Engineering Apprenticeship’. His 
aim is probably the drawing or design office [12], and if able 
enough, he may be given opportunities to rise to top man- 
agement. For these purposes it is more important that the 
apprentices should obtain a tolerable skill and knowledge of 
a wider range of crafts, through spending periods of from one 
to four months working in each of the following trades: fit- 
ting, erecting, machine shop, pattern shop, foundry and forge, 
and during the last six or twelve months spending periods in 
the planning office, and, finally, the drawing office. If the 
apprentice intends to gain experience in the sales side of the 
business, he might have a period in the costs office. The 
engineering apprentice will need to follow a course of study 
equally with his craft apprentice colleague, but for him it will 
be rather more mathematical and scientific in content. He 
will almost certainly follow a National Certificate course In 
mechanical, electrical or production engineering, and ulti- 
mately aspire to corporate membership of one of the engineer- 
ing learned societies or institutions (p. 157). 
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Graduate or College Apprentice 

А third type of apprentice, catered for particularly in the 
larger engineering firms, is known as the graduate apprentice, 
He has a relatively short period of works training, usually no 
. more than two years. He will most likely follow a similar 
course to that of the engineering apprentice, but his object 
will be to gain a knowledge of the potentialities of processes 
and skills rather than to acquire them himself, His educa- 
tional background, whether university or major technical col- 
lege, should fit him to occupy any position of a technical or 
managerial nature to which he may aspire, always assuming, 
of course, that he possesses those all important qualities of 
personality and character which, in the long run, prove 
to be at least as important as technical and scientific 
qualifications. 

Although the foregoing may suggest three quite different — 
systems of training, they are, in fact such that an able 
apprentice may readily step from one to the other. Indeed, 
one of the merits of the present system of apprentice training 


intercourse, Thus are the advantages of ‘residence’ made 
available to the engineering apprentice who is also. a student 
of a technical college. Further, the entire practical training 


chairman may well be of director rank in the company with 
responsibility for research and training. 

he large industrial company has been taken as the example 
of apprentice training and, quite obviously, the large and 
wealthy firm is the one that is able to attract the best boys 
and offer the best facilities, However, most firms employ 500 
employees or less (p. 200), with correspondingly small numbers 
of apprentices. In the workshops of these firms no special 
apprentice training shops are available, but many send their 
Juniors to the local technical college on one day per week, and 
take a very keen interest in college reports probably through 
a part-time apprentice supervisor. 1 

There is ample Scope for any type of boy who has a practical 
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bent, and his ultimate success does not depend so much upon 
his ability as а scholar, but rather on his ability to adjust 
himself to the modern world with its emphasis on a know- 
ledge and skill in the manipulation of materials, machines, 
processes, and in dealing with people, along with an overriding 
recognition of economic realities. — 


Specialisation 

Engineering, like most professions practised to-day, is made 
up of specialisations so that although, in the early stages of 
practice after qualifying a young engineer may be capable of 
turning his attention to almost any branch, he soon finds that 
he will be classified as ‘Civil’, ‘Mechanical’, ‘Electrical’, 
‘Mining’, ‘Production’, ‘Structural’ or one other of the 
numerous branches. Indeed, it is highly probable that he 
may have decided at the school-leaving stage which kind of 
engineer he intends to become, and if his practical training 
proceeds concurrently with his studies his specialisation will 
begin early. 


Range of Courses in Technical Colleges 

Engineering is still the largest single interest in colleges and 
the range is from solely evening courses for craft certificates 
right across the academic scale to full-time University and 
Higher Diploma courses. From the point of view of organisa- 
tion within a technical college, the work falls into three broad 
groups which may be classified as university, professional and 
craft. ` 


University Degrees 

Courses for university degrees are held in 54 colleges, but а 
few colleges are able to prepare students for London Internal 
Degrees, particularly certain of the London Polytechnies 
(Appendix, p. 610). In a small number of major institu- 
tions the facilities are ample and compare favourably with 
university provision. Any college aspiring to London Degrees 
in engineering must be inspected, for the university is con- 
cerned to see that standards of instruction and experience in 
laboratories outside its own walls shall not fall below those 
set within its own colleges (p. 160). This insistence on 
adequate laboratory work emphasises one of the character- 
isties of training in engineering, because, in addition to having 
some craft ability or at least some acquaintance with craft 
techniques, an engineer must be prepared to submit his ideas 
to experimental verification. There is still an element of 
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empiricism in the science of engineering, the facts of which 
can be verified only by an experimental approach. 

Regulations governing External Degrees are published by 
London University and varied from time to time. The main 
elements of these are that candidates must first qualify 
through a General Certificate of Education at Advanced 
Level, or an Intermediate Science qualification, after which 
the degree examination is taken in three parts normally 
spread over three years of full-time study. The examination 
is conducted in four branches: Civil, Mechanical, Electrical 
and Aeronautical Engineering. 

Part I is common to all branches and comprises the basic 
engineering subjects of Mathematies, Materials and Struc- 
tures, Mechanics of Machines, Engineering Drawing, 
Mechanics of Fluids, Applied Heat and Applied Electricity. 

At Part II six subjects are required from all candidates of 
which Mathematies is compulsory, four are compulsory 
according to the branch and one is selected from а limited 
list, again depending upon the branch. 

In Part III, five subjects are required, three according to 
the branch and two of Part II standard selected from a short 
list or they may be more specialised aspects of the compulsory 
subjects at Part III. 

The three compulsory subjects are as follows: 


CIVIL ENGINEERING MECHANICAL ENGINEERING 
Theory of Structures Strength of Materials 
Geology and Soil Mechanics Mechanics of Machines 
Mechanics of Fluids and Applied Thermodynamics 

Surveying 
ELECTRICAL ENGINEERING AERONAUTICAL ENGINEERING 
(8 only) 
Electrical Theory and ' Aircraft Structures 
Measurements 
Electrical Power and Machines Aerodynamics 
Electronics f Mechanics of Flight 
Telecommunications 


For most of the subjects at all levels laboratory work is 
required and, hence, the universities’ insistence on ađequate 
standards of equipment and staffing in the colleges. 

The external degree denotes a high standard of academic 
attainment and, if it is obtained on the basis of a part-time 
course the student must have a strong character and will to 
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persist; he will also have gained valuable practical experience 
concurrently with his course of study. à 


National Certificates апа Diplomas 

The ‘Mechanical’ National, the first examinations for-which 
were held in 1922 with 1,125 students from 50 colleges, was 
not only the prototype of National Certificate schemes, but has 
proved numerically to be the most successful. From the 
students’ point of view, it marked a great step forward in 
that he was able to follow a co-ordinated course of study, 
backed by a great professional body which would recognise 
his studies as satisfying certain requirements for membership. 
Indeed, the National Certificate Scheme has been the means 
whereby many thousands of engineering apprentices have 
ultimately gained professional status. 

There are at present in the engineering group, Ordinary 
National Certificate schemes in Mechanical and Electrical 
Engineering, and Higher National Certificate schemes in 
Mechanical, Electrical, Civil and Production Engineering with 
counter signature arrangements of Mechanical certificates by 
representatives of other bodies (p. 156). The present number 
of awards is given in Table 28 (p. 155), and their development 
over the years is shown in Diagram 26a for England and 
Wales, and in Diagram 26B for Scotland. 


National Certificates in Mechanical Engineering—Ordinary 
National Certificate 

The general plan of National Certificates in Mechanical 
Engineering is set out in Rules for Guidance 106 (Appendix, 
p. 621). Within the framework of the Rules a college is at 
liberty to offer the subjects of its choice and to develop its 
own syllabuses with the advice of the local and specialist 
H.M. Inspectors. Although National Certificates stand in 
their own rights, they may be designed to gain recognition by 
the Institution of Mechanical Engineers as exempting from 
some part of their Associate membership requirements (p. 157 ). 

The Ordinary National Certificate courses in engineering _ 
follow the usual pattern described in Chapter IV (p. 113), and 
Chapter V (p. 154). With regard to entry standards the pat- 
tern is changing somewhat in that, for those young people 
released from employment, a preliminary course may „be 
available during the day in either a local or branch technical 
college, and this is preferable to one year at an evenmg 
institute. с 

For a holder of a General Certificate of Education at 
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Ordinary level with at least four subjects, two of which must 
be mathematies and a science, entry may sometimes be 
gained to the second year of the course, providing a qualifying 
examination in engineering drawing is taken. If the relation- 
ship between the technical college and the secondary technical 
school is right, it should be possible to work out an arrange- 
ment whereby the fundamentals of the first year of the 
Ordinary National Certificate course are covered at the 
School, thereby admitting the ex-pupil to the second year 
alongside the G.C.E. holder. These ex-pupils of secondary 
technical schools are among the best who enter technical col- 
leges because their general education has been designed to 
include an introduction to those subjects required in their 
chosen vocations. 

The preliminary year of the evening institute or equivalent 
is aimed at providing a basic and consolidating course for the 
modern school leaver. Here is a serious gap in our present 
educational system, that no recognised examination at 15 
years links the schools and the technical colleges. While 
there is no positive link between the large proportion of 
grammar school pupils who do not proceed to the university 
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DIAGRAM 268. POST-WAR INCREASE IN 
AWARDS OF NATIONAL CERTIFICATES IN 
ENGINEERING 
(Scotland) 
Source: Scottish Education Department 


and the technical college for degree or diploma courses, at 
least, the General Certificate of Education provides a standard 
recognisable by both school and college. At present the 
modern schools are alone in not having some form of linkage 
with institutions of further education although they have 
about 709/ of the nation's children. The link may come for 
example with such new developments as that of the School 
Leaving Certificate of the Union of Lancashire and Cheshire 
Institutes. 

The usual elements in the preliminary course, which is based 
on a three evenings per week attendance, are mathematies, 
technical science, drawing and English, and if a day-release 
scheme is available, some civics, current affairs, or physical 
education may be added. Successful completion of the pre- 
liminary year will give admittance to the first year of the 
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National Certificate course or, if the success is only partial, 
the student may be recommended to follow a City and 
Guilds' craft course. 

The first and second years of the National Certificate course 
invariably consist of engineering science, mathematics and 
drawing. The science syllabus is mainly mechanics, to 
which is added an introduction to heat and hydrostatics. 
Drawing is not carried beyond the second year, and so is not 
one of the ‘assessed’ subjects (p. 158) at the third year stage. 
It is sufficient for the college to certify that engineering 
drawing has been taken. 

In the third year of the Ordinary National Certificate 
course, three assessed subjects are studied and mathematics 
and engineering science or applied mechanics appear in all 
schemes; the science comprises the elements of the subjects to 
be taken in the Higher course, such as strength and elasticity 
of materials, hydraulies or structures. A fair comparison may 
be made at this stage with the General Certificate of Educa- 
tion (Advanced) in which a broad approach is maintained but 
specialisation has begun. The third subject is generally either 
heat engines or workshop technology. The former includes 
the elements of applied thermo-dynamics and their applica- 
tion in both the internal combustion and the steam engine. 
The continued inclusion of the steam engine for all students 
is educationally sound, in that the working substance of such 
an engine is one which changes its state from gas to vapour 
thereby providing an important example of the application of 
certain principles. Heat engines is usually chosen by the 
Student who plans to go into the drawing or design office. 
Workshop technology is taken by the student who expects to 
specialise on the manufacturing side of industry: it also covers 
the elements of the subjects to be developed later such as jig 
and tool design, machine tools, and metal working processes 
such as forging, welding, sheet metalwork and casting. 

With more time available in day release, a student may take 
anendorsement subject (p. 157 ). This may beeither heat engines 
or workshop technology, that is, the other alternative not taken 
in the course, or such additional subjects as engineering chem- 
istry or principles of electricity. In many cases these extra 
subjects must be studied for two years so that it is necessary to 
introduce them into the course at the second year stage. 


Higher National Certificate in Mechanical Engineering 
_ The Higher National Certificate in Mechanical Engineering 
ls taken on a grouped course of subjeets, each at about pass 
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degree standard, with three of them assessed in the final year. 
A much wider choice of subjects is offered to the student at 
the Higher level so that he may follow those most closely 
allied to his daily work or future interests. 

Nevertheless, two subjects are of fundamental importance 
for mechanical engineers and, because of the relationship 
which National Certifieate schemes bear to the examination 
requirements of the I.Mech.E., are almost always to be found 
in a Higher National Certificate scheme. These subjects are 
theory of machines, and strength and elasticity of fhaterials. 

These two subjects run through the two years of the course 
and appear as assessed subjects in the second year. They 
may be taken as a combined single subject in the first year, 
thereby making room for an additional subject. The usual 
pattern of Higher Certificate schemes would then include 
mathematies in the first year, together with the subject that 
will form the specialisation in the final year, thus: 


Applied Thermodynamics leading to Internal Combustion 
Engines or Steam Engines in the second year; $ 

Mechanics of Fluids leading to either Hydraulics or Aerody- 
namics. 

Theory and Design of Structures which may lead to a sub- 
division in the second year of Civil Engineering or Aircraft 
Structures. 


Alternatively, one of the subjects marginal to mechanical 
engineering, such as metallurgy or industrial chemistry, may 
be taken. - 

The young engineer will now wish to apply for membership 
of the Institution of Mechanical Engineers for which his 
National Certificates will carry certain exemptions, but some 
further studies are necessary to complete his qualifications 
for this. Before detailing the relationship between the 
National Certificates and professional membership, it will be 
well to describe the Institution of Mechanical Engineers which 
can be taken as typical of the three major professional 
engineering bodies. 

The ‘Institution’, as it is known to all mechanical engineers, 
grew out of the refusal of the Institution of Civil Engineers in 
1846 to admit George Stephenson to membership unless he 
submitted an essay to establish his competence. The carly 
railway engineers who were his colleagues felt this demand to 
be an affront to the greatest railway engineer of the day and 
to mechanical engineering generally. 

The Institution was formally founded in Birmingham in 
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1847 with George Stephenson as its first President, and 
received a Royal Charter in 1929 [5, 6]. With the Institution 
of Civil Engineers and the Institution of Electrical Engineers, 
both Chartered bodies, it shares a position of very great 
influence in the field of engineering, and all mechanical 
engineers aspire to Corporate Membership, thereby gaining 
the distinction of describing themselves as ‘Chartered 
Mechanical Engineer’. 

An indication of the importance of National Certificates in 
the growth of membership is shown by Table 38: 


TABLE 38 


Hicurr NATIONAL CERTIFICATE HOLDERS SUBSEQUENTLY ELECTED 
ASSOCIATE MEMBERS OF THE INSTITUTION OF MECHANICAL ENGINEERS 
(A.M.I.Mecu.E.) 1945—58 


Percentage of 
Associate Members 
with National Cer- 
tificates elected (or 
Year of transferred) in each 


Election year 
1945 87 
1946 40 
1947 40:5 
1948 46:5 
1949 51 
1950 57 
1951 59 
1952 62 
1958 59 


Present membership (all grades) of the Institution is 41,079. 


The Institution has always been interested in the training 
of young engineers and, in 1922, established a grade of mem- 
bership known as ‘Student’. The grade of ‘graduate’ was 
introduced in 1850 and the conditions for admission revised to 
approximately their present form in 1922. Corporate Member- 
ship applies to Associate Members and Members, the latter 
status being conferred on an engineer only after the age of 33 and 
his achievement of considerable status within the profession. 

For all grades of membership except ‘Member’ there is a 
recognised educational standard which can, in general, be 
related to National Certifieates. For Studentship it is neces- 
sary, as one of the conditions, to pass the Common Prelim- 
inary Examination conducted by the Engineering Joint 
Examination Board (Appendix, р. 625), or to hold an equiva- 
lent School or Matriculation Certificate. For Graduateship, 
Parts I and II of the Institution’s examinations have to be 
taken and for Associate Membership, Parts I, II and III. 
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Part I is in two sections, (a) being the Joint Part I examina- 
tion conducted jointly by the three major institutions, the 
Institutions of Civil, Mechanical and Electrical Engineers, 
and (b) an additional subject prescribed by the Institution of 
Mechanical Engineers. 

Тһе scheme for Part I is 
(a) English, Mathematies, Applied Mechanics, Principles of 

Electricity, Heat, Light and Sound, and 
(b) Engineering Drawing. 

Part II consists of four papers taken from the follewing list: 
Group A. Two compulsory papers—Theory of Machines and 

Properties and Strength of Materials. 

Group B. One or two papers from—Applied Thermo- 
dynamics; Mechanics of Fluids; Electrotechnology; Metal- 
lurgy; Theory of Structures. 

Group C. Certain linkages with subjects in Group В may be 
required, but the subjects from which choice may be made are 
—Aeronautics, I; Aeronautics, II; Metrology and Machine 
Tools; Hydraulic Engineering; Internal Combustion Engin- 
eering; Steam Engineering; Automobile Engineering; Air 
Conditioning, Heating and Ventilating Engineering; Refrig- . 
eration Engineering; Mechanical Engineering in the Chemical 
Industry; Fuel and Combustion Engineering; Agricultural 
Engineering; Textile Engineering: Instrumentation and 
Automatic Controls; Mining Mechanical Engineering. 

Part III is one paper in Industrial Administration. 

It will be seen that certain of these subjects are similar to 
those of the Higher National Certificate, and indeed the 
possessor of the Certificate is generally exempt from the 
requirements of Part II on a ‘subject for subject’ basis. Part 
ш ls usually exempted by an endorsement on the Higher 
National Certificate. 

The important thing to notice is the relationship which 
exists between the National Certificate scheme and the exam- 
Ination requirements of the Institution. Other conditions for 
the grades of membership are also laid down such as age, 
minimum period of works training and degree of responsibility, 
but these are unrelated to the National Certificate scheme. 


Higher National Certificate in Production Engineering—the 
Ministry of Education Rules 107 
The course for this certificate is very similar to that in 
mechanical engineering and the scheme is administered 
jointly by the Ministry of Education and the Institutions of 
Mechanical and Production Engineers. There is not yet a 
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separate Ordinary National Certificate in Production Engin- 
eering but a Mechanical Certificate with a Production 
Engineering bias is the basis of entry to the Higher Certificate 
course. 

It is customary to take the subject of workshop technology 
in place of heat engines in the Ordinary National Certificate in 
Mechanical Engineering, but schemes are in operation which 
are essentially production engineering courses throughout, as, 
for instance, one such scheme is as follows: 

Р. Evening Course Day Course 
lst & 2nd Years Mathematics Mathematics 
Engineering Drawing Engineering Drawing 
Applied Mechanics Applied Mechanics 
Machine Shop Practice 
English 
8rd Year Mathematics Mathematics 
Applied Mechanics Applied Mechanics 
Jig and Tool Design ^ Jig and Tool Design 
Treatment of Metals 
English 

At the end of the second year of the course, students may 
enter for the City and Guilds Intermediate Examination 
in Machine Shop Engineering. This layout emphasises the 
potentialities of a day release course as compared with an 
evening course, and the way in which a production engineering 
course may be compiled to emphasise those things important 
to the production engineering student. 

At the Higher National Certificate level, a typical sequence 
for a day and evening course is as follows: 


Evening Course Day Course 
Ist Year (Ist half of session) 
Strength of Materials Strength of Materials 
Machine Tools Machine Tools 
Mathematies Mathematies 
Ist Year (2nd half of session) 
Theory of Machines "Theory of Machines 
Jig and Tool Design Jig and Tool Design 
Fine Measurement Fine Measurement 
Whole session Tool Room Practice 
English 


2nd Year. Evening or Day Course 


An appropriate choice of three subjects from the 
following, of which one must be machine tools: machine 
tools; metrology; jig and tool design; press and sheet 
metalwork; machine tool design; hot and cold forging; 
metallurgy; welding processes; foundry processes. If more 
than three subjects are taken successfully, the additional 
ones will be added as endorsements on the Certificate. 
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The final examination of the City and Guilds in Machine 
Shop Engineering can be taken at the end of either year of the 
Higher National Certificate course. 

'The National Certificate scheme in production engineering, 

like that in mechanical engineering, is closely associated with 
the examination standards of the appropriate institution, the 
Institution of Production Engineers. The Associate Mem- 
bership Examination comprises Sections I, II and IIT. Sec- 
tion I covers general education and introductory engineering 
science and is exempted by G.C.E. (Ordinary Level) English 
* and an Ordinary National Certificate, providing workshop 
technology is endorsed on the certificate. Section II, which 
is the main technological group, is exempted by a Higher 
National Certificate in Production Engineering and Section 
III, dealing with management type subjects, is covered by 
endorsements or subjects of the British Institute of Manage- 
ment Intermediate Examination. 
_ The Institution of Production Engineers, founded in 1921, 
in 1955 has 6,660 corporate members (Members and Associate 
Members) and 3,480 non-corporate members (graduates 
and students). Its own examination requirements in force at 
present are as follows: 
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Content and 


Part Requirements Subjects 
(fundamentals) 
1. Workshop Technology 
2. Engineering Drawing 
I Five Compulsory 8. Practical Mathematics 
8-Hour Papers 4. Applied Mechanics 
5. English 
(technological) 1. Materials and Machines 
2. Jig and Tool Design 
8. Machine Tools 
4. Metrology 
II Four3-Hour Papers 5. Metallurgy 
No. 1 is Compulsory 6. Press and Sheet Metalwork 
Plus three Optional 7. Plastic Technology апа 
Papers Presswork (Plastics) 
8. Welding Processes 
9. Hot and Cold Forging 
10. Foundry Processes 
11. Applied Electricity 
(Managerial) 1. Introduction to Industrial 
Management 
2. Production Planning or 
3. Work Study 
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Ordinary National Certificate in Electrical Engineering— 
Ministry of Education Rules 127 

The pattern of study is very similar to that followed by 
mechanical engineering students and usually both the pre- 
liminary and first years of the Ordinary National Certificate 
course consist of engineering science, drawing and mathema- 
tics, but the engineering science contains some reference to 
the principles of electrical engineering. In the second and 
third years a common arrangement is as follows: 


Evening Course Day and Evening Course 
2nd Year Mechanical Science Mechanical Science 
Electrical Science Electrical Science 
Mathematics Mathematics 
Physics 


8rd Year Electrical Technology (A.C.) Electrical Technology (A.C.) 
Electrical Technology (D.C.) Electrical Technology (D.C.) 
Mathematics Mathematics 


Physics or 
Applied Mechanics 


Higher National Certificate in Electrical Engineering 

The grouped course leads to examinations in three assessed 
subjects at the end of the second year. The range of subjects 
from which a choice may be made is very wide, and the 
following is no more than a typical arrangement: 


Evening Course Day and Evening Course 
156 Year Engineering Maths. Engineering Maths. 
Electrical Technology Electrical Technology 
Electronics or Electronics or 
Electrical Machines Electrical Machines 
Applied Mechanics 
English > -> 
2nd Year Engineering Maths. Engineering Maths. 
Electrical Technology Electrical Technology 
Electronics or Electronics or 
Electrical Machines Electrical Machines 


Applied Mechanics 
8rd Year Endorsement subjects such as 


Instruments and Measurements 
Electric Power 


Electrical Machines Design or any 2nd 
year subject not previously taken. 


Candidates who obtain both Ordinary and Higher National 
Certificates, each with credits in two electrical subjects, may 
be considered for exemption from Parts I and II of the Institu- 
tion of Electrical Engineers Examination, providing the courses 
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and the final assessed examinations are recognised by the Insti- 
tution for exemption purposes and that credit standard is 
obtained in each subject for which exemption is claimed. 

The awarding of credit standard in certain National Certi- 
ficates is not universally approved on the principle that 
National Certificate courses are based on a minimum require- 
ment and, therefore, only a minimum condition is determin- 
able. To award credit or distinetion or any other degree of 
success is unrealistic because of the variation in the upper 
limit which is never specified. The Institution of Klectrical 
Engineers has, however, adopted this procedure for its own 
examination equivalents and appears to be well satisfied with 
the results. 

The Institution of Electrical Engineers which grew out of 
the Society of Telegraph Engineers founded in 1871, assumed 
its present title in 1888. Although it began life from an 
interest of its members in a narrow field of application of 
electricity, one of its founder members foreshadowed that 
This Society will gradually develop more into an Electrical 
Society than into a society of telegraphy proper; and the 
moment it is understood that all papers on electricity or bear- 
ing directly upon the development of electrical science are 
admitted, it at once takes the science out of the narrow groove 
into which it seems to be drifting . . . because it will be found 
ultimately to embrace every operation in nature’ [7]. 

In 1921 the Institution received its Royal Charter as the 
representative body of Electrical Engineers in Great Britain. 
Its objects are, briefly, to promote the general advancement of 
electrical Science and engineering and their applications; to 
facilitate the exchange of information and ideas on these sub- 
Jects; to give financial assistance for the promotion of inven- 
tion and research, and generally to act as a professional 
institution. 

; The. total membership of the Institution in 1953, and 
including all grades, was 38,156, with about 40%, of new mem- 

TS satisfying educational requirements through National 
Certificates, 

The examination requirements of the Institution, revised 
by Council in April, 1953, and progressively to take effect up 
to April, 1956, fall into three parts. Part I is the Joint Part 
I with the Institutions of Civil and Mechanical Engineers to 
which reference has already been made. 

e Part II there are four compulsory three-hour papers in: 
ectrical Engineering, I; Electrical Engineering, II; Mathe- 
maties and Engineering Physics; or Thermodynamics. 
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In Part III there are three three-hour papers: Advanced 
Electrical Engineering (compulsory) and two from the 
following list: Electrical Machines; Electrical Measurements; 
Electricity Supply; Electronic Engineering; Illumination 
Engineering; Line Communication; Radio Communication; 
Utilisation of Electric Power. 

Parts I and II may be covered by exemption through 
National Certificates (p. 157), and Parts I, II and III by an 
approved degree or associateship of a college if awarded on 
the successful completion ‘either of an industry-based sand- 
wich course or of a full-time course.’ This is bound to increase 
the importance of such courses as a route to professional 
status, and to diminish accessibility through the National 
Certificate route. 


Higher National Certificates in Civil Engineering—Ministry 
of Education Rules 107 

The increasing number of awards since their establishment 
in 1947 (Diagram 26) is an indication of the growing tendency 
of young civil engineers to take their training at technical 
colleges in properly constituted courses, rather than by private 
study or other means (Table 23, p. 155). 

Ordinary National Certificates are not awarded in Civil 
Engineering but entry to a Higher Certificate course is 
through Ordinary Certificates in Mechanical or Electrical 
Engineering or Building. 

The Higher Certificate course may extend over two or | 
three years. A typical three-year course might be arranged 
as follows: 


Ist Scheme 2nd Scheme 
Ist Year Strength of Materials Theory and Design of 
Engineering Maths. Structures 
Properties of Materials Practical Mathematics 
Engineering Materials 
2nd Year Building Construction Surveying and Geology 
Surveying Hydraulics 
Structures, I Theory and Design of 
Structures 
8rd Year Structures, IT Surveying and Geology 


Geology and Soil Mechanics Hydraulics 
Building Construction, If Soil Mechanics 


_ Additional subjects are usually available as ‘endorsements’ 
in a subsequent year. 


The Institution’s own examination requirements are the 


—  —— 
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Joint Part I and, in addition, either Theory of Structures or 
"Theory of Machines. 

Final Part II which completes the Institution's examina- 
tions consists of: Engineering Drawing; Engineering Materials 
—and three papers on one of the following groups of engineer- 
ing subjects: Constructional and Publie Works; Mechanical; 
Electrical; Structural and Building; Mining; Chemical; Ship- 
building and Marine; Gas; Aeronautical. 

Exemptions are granted from both Parts I and II by certain 
university degrees or college diplomas, and a Nationa] Certifi- 
cate or Diploma in Engineering awarded upon satisfactory 
completion of part-time or other courses approved for the pur- 
pose will be accepted in lieu of parts of the Institution’s 
Examination on a ‘subject for subject’ basis, provided the 
examination papers were assessed in the final year in which 
the subject was studied. 

The Institution of Civil Engineers, which is the premier 
society of its kind and the oldest in the world, was founded 
in 1818, and took as its province all engineering that was not 
military in nature. In 1828 it was granted a Royal Charter 
for which it was essential to define civil engineering. The 
definition, the first sentence of which has since become 
famous, was written by Threadgold, an expert in timber con- 
struction, and is as follows: ‘Civil Engineering is the art of 
directing the great sources of power in Nature for the use and 
convenience of man; being that practical application of the 
most important principles of natural philosophy which has, 
In a considerable degree, realised the anticipation of Bacon, 
and changed the aspect and state of affairs in the whole world. 
The most important object in Civil Engineering is to improve 
the means of production and of traffic in states, both for 
external and internaltrade. It is applied to the construction 
and management of roads, bridges, railroads, aqueducts, 
canals, river navigation, docks and storehouses, for the con- 
venience of internal intercourse and exchange; and in the: 
Construction of ports, harbours, moles, breakwaters and 
light-houses; and in the navigation by artificial power for the 
Purposes of commerce.’ The Charter bestows the right on 
each corporate member to the description of ‘Chartered Civil 

mgineer’, 

The above definition makes clear the very large range of 
activities which engage the attention of the civil engineer 
and explains the reason that the Institution embodies so 


many groups of subjects as alternatives in its examination 
requirements, ч 
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The present membership is 20,145, and it has risen rapidly 
since 1948 when the figure was 16,582. 

In spite of a very recently introduced National Certificate 
scheme (1947), 10% of Associate Members admitted in 1953 
were granted exemption by recognised diplomas and National 
Certifieates: 67%, were holders of University degrees so that 
less than 25% were admitted by direct examination. 

Municipal engineering, professionally speaking, is that part 
of civil engineering whieh may be the concern of local govern- 
ment. It deals with water supply, sewage disposal, highways 
and bridges, transport, public health services, street lighting 
and many other activities. Not all municipal engineers are 
responsible for all of the branches listed; for example, a county 
borough may well have a separate water department in charge 
of a water engineer. 

National Certificate schemes have not been evolved for 
municipal engineers, but many technical colleges provide 
courses of instruction based upon the Institution's set 
requirements. 

To gain Corporate Membership of the Institution, the can- 
didate must be trained in a municipal engineer's office for a 
period of not less than three years’ duration and pass the 
Testamur examination which consists of Intermediate and 
Final stages. 

Subjects of the Intermediate are: Part I. Theory of Struc- 
tures and Strength and Elasticity of Materials: Part П. 
Mechanics of Fluids: Part III. Geology: Part IV. (A) Gen- 
eral Principles of the Theory of Machines; or (B) Electricity 
and Magnetism. 

In the Final examination, candidates take a common group 
together with groups of subjects according to whether they 
are interested in municipal or county work. 

General. Division (for all candidates). Part I. Local Gov- 
ernment Law, Byelaws and Administration: Part II. Sewer- 
age: Part III. Building Construction and Quantities and 
Specification: Part IV. Roads and Road Construction (not 
taken with VIII): Part V. Town and Country Planning (not 
taken with VI.A.). 

Municipal Division. Part VI. (A) Town and Country 
Planning, or (B) Structural Design: Part УП. (A) Public 
Lighting and Cleansing: or (B) Water Supply, or (C) Coast and 
River Protection, or (D) Housing, or (E) Sewage Disposal. 

County and Highway Division. Part VIII. Roads and 
Road Construction: Part IX. Bridges and Culverts. 

Such a course is covered by five years! part-time study at а 
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technical college, providing an adequate standard at entry is 
reached such as the Preliminary Examination of the Engin- 
eering Joint Board of which the Institution of Municipal 
Engineers is a member. Admission to an engineer's office 
may be in one of three grades: (a) as a Pupil under Indenture, 
(b) as а Graduate Assistant under an Undertaking, (c) as an 
Engineering Learner under an Undertaking. 

The Institution of Municipal Engineers which to-day has а 
membership of about 7,500 was founded in 1878 under the 
name of the Association of Municipal and Sanitary Engineers 
and Surveyors, and was granted a Royal Charter in 1948. Its 
function may be considered to date back to the period follow- 
ing the dissolution of the monasteries when an Act of 1555 
laid it upon every parish to elect two parishioners to act as 
Surveyors and Orderers. Thus began the office of surveyor 
who discharged his duties on behalf of the community, and to- 
day the same idea is embodied in the Charter in expressing the 
first object of the Institution, namely ‘The promotion of the 
science of engineering and cognate subjects as applied to all 
or any of the duties imposed upon or services undertaken by 
local authorities and other public undertakings for the benefit 
of the community with the object of securing the highest 
degree of efficiency in the discharge of such duties and 
Operation of such services’. 

The Institution of Water Engineers, founded in 1896, is 
numerically a small body specialising in a section of civil 
engineering and consisting of approximately 1,500 members. 
It does not set out any system of examinations, but its 
standard of educational attainment for Associate Member- 
ship is specified by requiring that a candidate shall be an 
Associate Member of the Institution of Civil Engineers and 
have passed in the subject of hydraulics. The Council may 
waive the Associate Membership of the Institution of Civil 
Engineers in favour of the Associate Membership of the Insti- 
tutions of Mechanical or Electrical Engineers, but in all cases 
the candidate must be engaged in the technical problems or 
direction of gathering and/or supplying water for community 
purposes. . 


- Sandwich Courses И : 
Sandwich courses have been dealt with in principle. aM 
Chapter IIT, and so only those with a specifically engineering . 
content will be referred to here. They are of growing impor? 
ance as a route to professional status, and exist for ишш 
of mechanical, civil, electrical, structural, production, gas, an 
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chemical engineering. These courses may lead to Higher 
National Diploma or College Associateship with full or partial 
exemption from the appropriate professional examinations; 
others in mechanical and electrical engineering lead to Or- 
dinary National Diploma (p. 623). 


Ordinary Diploma 

A typical course for the Ordinary National Diploma in 
Mechanical Engineering is as follows: 

Conditions of Admission: Either i. By special entrance 
examination held at the college (in June of each year) in Eng- 
lish, mathematics and a science subject: or ii. By possession 
of a School Certificate with credits (or General Certificate of 
Education passes) in English, Mathematics and a Science 
subject. 


Subjects: 


lst Year. Applied Mathematics and Mechanical Science, Chemistry, 
Electrical Engineering, Science, Engineering and Geometrical Draw- 
ing, English, Mathematics, Physics, Workshop Technology and 
Practice. 


2nd Year. Applied Mathematics and Mechanical Science, Electrical 
Engineering Science, Engineering Drawing, Heat Engines, Mathema- 
ties, Metallurgy, Physics, Structure of Industry, Workshop Tech- 
nology and Practice. 


A similar course in electrical engineering is as follows and 
has similar entry conditions to that in mechanical engineering. 
lst Year. Mathematics, Applied Mechanics, Principles of Electricity, 

Heat, Light and Sound, Workshop Practice, Engineering Drawing, 

English and General Subjects. 


2nd Year. Mathematics, Applied Mechanics, Principles of Electricity, 
Workshop Practice, Applied Heat, Engineering Drawing, Physics. 


These two courses represent fairly standard practice in 
this type of diploma. It is in the Higher Diploma type of 
course that much greater variety is introduced. 


Higher Diploma 


Examples of courses extending over four years, leading 
to the award of Higher National Diplomas in Mechanical or 
Electrical Engineering by means of a sandwich course are 
given below. The entry conditions are that the student shall 
have reached at least 17 years of age, have completed at least 
one year in industry, and have completed satisfactorily the 
second year of an Ordinary National Certificate course or its 
equivalent. 

The first two years are common to both electrical and 
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mechanical students, and the approximate weekly time-table 


is as follows: * 
First Year Second Year 
Hours Hours 
Mathematics 5 5 
Physics % 3 3 
Chemistry 3 2 
Electrical Engineering 81 4} 
Applied Mechanics 34 83 
Applied Heat 21 3} 
Engineering Drawing 4 8 
Workshop "Technology 5 5 
English Studies 3 2.719 
an Er 


Mechanical Engineering Course: 


Third Year Fourth Year 
Hours Hours 


Mathematics 

Strength of Materials 
Theory of Machines 
Hydraulics 

Heat Engines 

Workshop Technology 
Machine Design 

Electrical Engineering 
Private Study/Social Studies 


| 2,99 эю co co œ 
297 
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Electrical Engineering Course: 


Third Year Fourth Year 
Hours Hours 
Mathematics 
Electrical Engineering 
Transmission and Distribution 
Theory of Electrical Machines 
Electronics 
Electrical Instruments and Measurements 
Introduction ¢o Electrical Machine Design 
Electrical Machine Design A. 
Associated Electrical and Mechanical 
Design B. 
Strength of Materials 
Theory of Machines 
Private Study/Social Studies* 


| ooo 
IU loo 


HEST 
e 
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The following three-year course in production engineering 
has an entry condition of Ordinary National Certificate, ora 
G.C.E. (Advanced) in Mathematics, Physics and Chemistry or 
a City and Guilds Final Certificate in Machine Shop Engineer- 
mg (p. 273). This diversity of entry qualifications requires 
that the first year shall be a balancing year in which students 


* А move is being made to introduce Social Studies into such courses (p. 520). 
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follow individual courses with greater emphasis on their 
weaker subjects. 
The subjects are arranged in four groups: 


1. Fundamental 2. Technical 
3. Managerial 4. General 


lst Year: 1. Mathematics, Applied Mechanics, Applied Physics, 
Electricity. 

2. Industrial Processes, Production Engineering Drawing, Precision 
Measurement, Strength of Materials, Theory of Machines, Machine 
Shop Practice. 

3. None. 

4. Industrial History, English Usage. 


2nd Year: 1. Mathematics, Applied Mechanics, Applied Electricity. 
2. Metrology, I, Machine Tools, I, Jig and Fixture Design, Tool and — 
Gauge Design, Metallurgy, I, Strength of Materials, Theory of 
Machines, Toolroom Practice. 
8. Method Study, Industrial Psychology. 
4. Structure of Industry, English Usage. 
8rd Year: 1. Mathematics, Technical Dynamics, Mechanics of Cut- 
ting and Forming. Р 
2. Metrology, II, Machine Tools, IT, Machine Tool Design, Press and 
Sheet Metal Work, Hot and Cold Forging, Foundry Processes, — 
Metallurgy, II, Production Research. 


3. Work Study, Production Planning, Industrial Management, Cost 
Control. 


4. None, but this is debatable (p. 520). 


In each year the formal teaching periods are arranged to 
give time in all appropriate laboratories, and suitable indus- 
trial visits are organised. ў 

The courses all consist of equal periods spent in the college 
and in industry and the majority of students are those who 
have already spent a period in the workshops and enter 
through partial or complete Ordinary National Certificates. 

In the works periods—normally from March to September | 
—the students are in every way treated as apprentices and 
are subject to works discipline. 

In all the above Higher Diploma courses the standard 
achieved is that of the first degree of a university but the 
content is different. The courses aim to give exemption from 
the Associate Membership requirements of the professional 
bodies, and have many advantages for training an engineer 
who ultimately will practise his profession in an industrial 
concern. It is highly probable that the main future con- 
tribution of technical colleges to technological education will 
be in the sandwich type of course, and at this level only 
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those courses which are of sufficiently high standard are 
desirable. 


City and Guilds Courses 

The third large grouping of work performed in the engineer- 
ing departments of technical colleges is that concerned with 
City and Guilds of London Institute syllabuses and examina- 
tions. The system has already been described (p. 118), so 
that only a few of those courses important to engineering will 
be dealt with here. The large volume of such work ig shown 
by the 1953 figures: 


Subject Entries No. Sat Passed 
Telecommunications Engineering 30,514 26,108 16,473 
Machine Shop Engineering 4,724 4,613 2,347 
Automobile Engineering Practice 2,027 2,458 1,195 
Electrical Installations 2,041 1,989 924 
Radio Service and Radio Service Certificate 1,091 1,068 482 
Sheet Metal Work 932 889 605 


Machine Shop Engineering 

The course is designed to provide training in the manual 
skills associated with metal machining operations and a 
knowledge of the related scientific principles. 

It is a basic assumption of the course that the student is 
engaged upon machine shop work at his place of employment 
where the main part of his skill is acquired. The content of 
the course is approved by the Institution of Production 
Engineers and exempts from part of their examination 
requirements. 

There are two stages—Intermediate and Final—the whole | 
covering four or five years. The course comprises workshop 
technique, Science, calculations and drawing, and a scheme of 
practical work*at both Intermediate and Final levels. The 
principal of the college must certify that at least four of the 
sections of practical work marked i.—viii. below for the Inter- 
mediate, and at least two marked ix.—xvii. for the Final, have 
been carried out either at the college or in the works. Outline 
syllabuses are as follows: 

Intermediate. Workshop Technique—materials, machine 
tools and machining, cutting tools, bench work, measurement 
and gauging, safety measures. 

Science, Caleulations and Drawing—heat, mechanics, 
arithmetic, mensuration, geometry, trigonometry, three 
dimensional drawings of simple machine parts. 

Final. Р Workshop Technique—materials, machine tools 
and machining, cutting tools, jigs and fixtures, measurements 
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and gauging and one or two of the following sections; 
(A) Turning, including vertical and horizontal boring; 
(B) Tool setting; (C) General machining; (D) Fitting and 
millwrighting; (E) Toolmaking. 


SCHEME OF PRACTICAL WORK 


Intermediate. i. Marking out; ii. Fitting and bench 
work; iii. Tool grinding; iv. Turning; v. Milling; vi, 
Shaping; vii. Grinding; viii. Heat treatment. 

Finat. ix. Marking off, setting up and machining in t4 
lathe; x. Planning and setting up of turret or capstan lathe; 
xi. Machining to limits; xii. Machining on a universal 
miller; xiii. Grinding including parallel and taper work; xiv. 
Machining operation requiring planing or shaping, drilling, 
reaming and counter-boring; xv. Assembly of a mechanism; 
xvi. Production of a set of workshop gauges; xvii. Manu- 
facture of a simple press tool. 


The preamble to the Final Examination sets the tone and 
purpose of the course in the following words: 


The purpose of this examination is to ensure that those who qualify 
in it are competent to appreciate the application of machine shop 
methods to the manufacture of engineering parts involving some ог 
other of those methods. This should be shown by the ability to explain 
fully (a) how to carry out the necessary operations in correct sequence, 
giving details of each operation (preferably with sketches of the work 
and tools), (b) the material and form of the tools required, the cutting 
speeds, particulars of roughing and finishing cuts and methods of 
measurement [8]. 


The standard is a high one and the student achieving a first- 
class pass can truly be accounted a first-class craftsman in the 
field of metal machining. The successful’ stüdent may well 
aspire to supervisory work and become chargehand, foreman, 
shop manager and in this, as in most other branches of engin- 
eering, there is then no limit other than that imposed by his 
own qualities. 


Mechanical Engineering Inspection 

This is in the nature of a sequel to machine shop engineering, 
and is intended for those who have already obtained a Full 
Technological Certificate in thatsubject. The course is planne 
to cover at least 120 hours of instruction, which is about one 
evening for two years or two evenings for one year. 

An examination in two papers is set on a syllabus com- 
prising the following subjects: Organisation of inspection, 
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sampling, principles of measurement, limit systems and 
gauging methods, nature and evaluation of surface roughness, 
alignment testing, measurement and inspection on gears, 
splines and serrations, interferometry and testing of materials. 

The examination for this course was available for the first 
time in 1954, and the training is of particular value to those 
working on the repetitive production of metal parts, for which 
a knowledge of inspection methods and procedures is essential, 
to the inspector and aspiring craftsman alike. 

LI 

Sheet Metal Work 

A course designed to give a broad general craft training for 
workers in sheet metal up to a thickness of one-eighth inch or 
10 S.W.G. and includes all metals, ferrous and non-ferrous, 
coated and uncoated in normal commercial use [18]. Thecourse 
normally covers four years, with an Intermediate stage exam- 
ination taken halfway, and a Final at the end of four years. 
Intermediate stage subjects are geometry and pattern devel- 
opment, workshop practice, calculations and seience and sub- 
jects for the Final are geometry and pattern development, 
workshop practice and materials, processes and calculations. 
In addition to written work, each candidate for the Final must 
execute one specimen piece of work during the final year. 

A Full Technological Certificate is available. 


Welding 

Another important City and Guilds course coming within the 
purview of engineering is Welding. Courses cover both oxy- 
acetylene and electric-are welding and usually extend over 
three years. 


First Year. Welling Technology (Electric-Are and Oxy-Acetylene). 
Welding Science. Practical Welding (Electric-Are and Oxy-Acety- 
lene Welding). 

Second and Third Years. Welding Technology (Electric-Are ana О Val 
Acetylene). Welding Science. | Welding Drawing. = 
Electric-Are Welding or Practical Oxy-Acetylene Welding. 


The examination comprises a written paper in either oxy- 
or electric-are welding, a written paper in welding science, a 
practical test and an examination of specimen work. 


Telecommunications Engineering : 
The City and Guilds courses so far mentioned are essentially 

craftsman courses. The telecommunications course is designed 

at a higher level, and is intended to meet the needs of Post 


к 
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Office staffs and those engaged in manufacture and operation 
of telecommunications apparatus. It is much more extensive 
than most City and Guilds courses, and requires from the 
student attendance for two to two and a half hours on three 
evenings per week for five years. This ‘grouped course’ covers 
much more than the technique of a craft and typifies courses 
within the City and Guilds’ system different in-kind from 
those described earlier. 

A preliminary course is recommended to ensure that the 
student starts with enough basie knowledge and the suggested 
subjects are: Mathematics (including geometry and 
mechanics); machine drawing (with special reference to tele- 
communications plant and equipment); physics (electricity, 
heat, light and sound). 


The subjects of the Telecommunications course are as 
follows: 


First Year: Mathematics for Telecommunications, I; 


Telecommunications (Principles), I; Elementary Telecommu- 
nications Practice. 


Second Year: Mathematics for Telecommunications, Il; 
Telecommunications (Principles), II; Telephone Exchange 
Systems, I or Telegraphy, I or Radio, I or Line Plant 
Practice, I. 

Third Year: „Mathematics for Telecommunications, III; 
Telecommunieations (Principles), III; Telephone Exchange 
Systems, П or Telegraphy, II or Radio, II or Line Plant 
Practice, II. 

Fourth Year: | Mathematics for Telecommunications, IV; 
Telecommunications (Principles), IV; Telephone Exchange 
Systems, III or Radio, III or Line Transmission, I. 

К» Year: .Mathematies for Telecommunications, V; 

е ecommunications (Principles), V; Line "Transmission, I (if 
not previously taken) or Line Transmission, II or Radio, IV. 

Providin 
Institute conducts examination 

An Intermediate certificate 


successful candidates who pass 
matics, III and the Institute's 
cations (Principles), ITI 
Systems, II and III or T 


examination in Telecommuni- 
and IV and in Telephone Exchange 
elegraphy, II and Line Transmission, 
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Ior Line Plant Practice, II and Line Transmission, I or Radio, 
II and IIT. 

The Full Technological Certificate may be awarded to a 
student who completes the fifth year of the course and passes 
the Institute's examinations in Telecommunications (Prin- 
ciples), V and Line Transmission, II or Radio, IV or Line 
Transmission, I and has attained the age of 21 years. 

Arrangements can be made for external candidates at all 
three levels of certificates. 

Allied with this group of work is the British Institution of 
Radio Engineers, a body founded in 1925 which takes a 
broader field as its province than that denoted by 'Radio' 
alone. It is, in fact, the whole field of electronic engineering. 
The Institution’s examination requirements are set out below 
and for admission a candidate must pass in Parts I to IV: 
Part I. Physics; Part II. Principles of Radio Engineering; 
Part IIIa. Mathematics; Part IIIb. Advanced Radio Engin- 
eering; Part IV. Radio Transmission, or Radio Reception, 
or Television, or Electronic Measurements, or Audio Fre- 
quency Engineering, or Valve Technology and Manufacture. 

Among exemptions from the Institution’s examinations 
City and Guilds Mathematics for Telecommunications, III 
exempts from Part Ша, Final Certificate from Parts II 
and III (a and b), and Full Technological Certificate or 
Final Certificate with first class pass in Radio, III and 
Telecommunications (Principles), IV from Parts II, III (a 
and b) and IV. 


Electrical Installations Work 

The syllabuses and courses of instruction have been drawn 
up by the City and, Guilds of London Institute in consultation 
with the Electrical Contractors’ Association, and the subject 
is dealt with at two levels. 

Course B leads to (а) An Electrician's Intermediate Certifi- 
cate; (b) An Electrician's Certificate. ; 
. The course is suitable for apprentices engaged in electrical 
installation work and normally requires three evenings or one 
day per week for three years. The Intermediate Certificate is 
awarded on the results of written and practical examinations 
and the Electrician's Certificate, after the age of 22, on appli- 
cation to the City and Guilds of London Institute, together 
with a submission of practical training and work. — / 

Course С leads to (a) An Electrician’s Extra Interim Certi- 
ficate; (b) An Electrician’s Extra Certificate, and is suitable 
for those who desire to qualify for higher positions such as 
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that of foreman or supervisor. It will normally require two 
years’ attendance of three evenings per week. Again, the 
plan is that the Extra Interim Certificate is awarded on 
examination and the Extra Certificate when satisfactory 
practical work has been performed. 

The Full Technological Certificate is awarded to a candidate 
who has obtained both the Electrician's and the Electrician's 
Extra Certificate, has attained the age of 21 at the time of 
application and has had appropriate experience in the 
application of his technology. 


Automobile Engineering Practice 

This is a group of three courses drawn up by the City and 
Guilds in conjunction with the National Joint Industrial 
Council for the Motor Vehicle Retail and Repairing Trade, 
and the Institute of the Motor Industry, and is designed for 
those engaged in the distribution and maintenance side of the 
industry. 

The three courses are: (а) Motor Vehicle Mechanics’ work; 
(b) Motor Vehicle Technicians’ work; (c) Motor Vehicle 
Electricians’ work. 

Course (a) requires attendance over a period of three years 
while course (b) is to be regarded as an extension of course (а) 
and will normally require a further two years' work. Course 
(c) is intended to run parallel with course (a) and certain parts 
of the curriculum are common. 

First- and second-class certificates are awarded and a Full 
Technological Certificate may be awarded to a candidate who 
has passed In any two courses, provided certain other condi- 
tions, including practical experience, are fulfilled. 

, Success in course (a) is recognised by the Ministry of Educa- 
tion and the National Joint Industrial Council as satisfying 
the requirements in respect of the theoretical knowledge for 


the award of the National Craft: E i / 
ОА rattsman's Certificate for a Motor 


The Institute of th 


Mechanical, Electrical 
exempted by a City an i 
Technicians. Section 
consists of: 1. Moto. 
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Workshop Organisation and Administration, or 3. Sales and 
Office Organisations and Administration. 

Among other City and Guilds courses, which are of interest 
to engineering students, are: 

Boiler Makers’ Work; Mechanical Engineering Design; Railway Car- 
riage and Wagon Construction; Aeronautical Engineering Practice; 


Refrigeration; Welding; Fabrication of Steelwork; Heating and Ven- 
tilating Engineering Practice; Electrical Engineering Practice. 
Syllabuses and conditions of award may be obtained from 


the Director, Department of Technology, City and Guilds of 
London Institute, 31 Brechin Place, South Kensington, S.W.7. 

Insignia Award. The Insignia Award of the City and 
Guilds of London Institute provides a high ranking qualifica- 
tion for those who have acquired their technical training 
through a City and Guilds course and whose knowledge stems 
from the mastery of a craft. It is the kind of award to be 
sought by those who would progress, for example, from the 
foreman level to shop and works management. 


Conclusion : 

Industrial development is proceeding apace under the 
stimulus of international competition and from its own 
momentum. Developments such as atomic fission and the 
‘electronic brain’, with increased ‘automation’ reaching com- 
pletion in the automatic factory [14], call for considerable 
numbers of people well trained in the wide range of engineering 
techniques and a knowledge of the directions in which research 
and development are moving. It must not be forgotten that, 
although certain developments may tend to displace labour 
and thereby raise major social problems, such developments 
can only take place and be sustained if a corps of suitably 
trained people of the very highest calibre is available [9]. 

The contribution of the technical colleges by way of trained 
persons is bound to become even greater than at present. In 
terms of London University degrees technical college students 
gained 1,191 external degrees in engineering from 1951 to 
1958. In addition 5,104 Higher National Certificates and 
212 Higher National Diplomas were awarded in the various 
branches of engineering in 1953. Many of the holders ulti- 
mately acquire professional status through corporate member- 
ship of one of the professional engineering institutions. 

The present contribution to qualifications of this order 
suffers from two defects. First, the number of Higher 
National Diplomas, as compared with Higher National Certi- 
ficates, is far too small, and the second is in the relatively 
small amount of research at present carried out in technical 
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colleges, which is quite indispensable in any study at the 
level where boundaries of knowledge are being reached. 

The first of these defects is being overcome by the increased 
support of sandwich courses [10]. Properly organised as to 
content and entry conditions, with the support of industry 
which should be axiomatie on the closer co-operation which is 
developing, these courses will provide a very valuable alterna- 
tive and complement to degree courses and become the 
peeuliar contribution of technical colleges. 

The development of research, both as a means of training 
students and keeping staff ahead of changes, as well as for 
its own inherent importance, will be helped forward by the 
higher grants now available under the terms of the Ministry 
of Education Circular 255 and the opportunities which govern- 
ing bodies now have for appointing research assistants [11]. 
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CHAPTER IX 


BUILDING 
By D. A. G. REID, В.Ѕс.(Ехс.), A.M.I.C.E., А.М.І.5твост.Е. 


Introduction 

AFTER engineering, the building industry and its associated 
occupations contribute the largest number of students to 
technical colleges, this number being sufficiently large to permit 
the organisation of building courses in separate departments 
in most of the major technical colleges in the British Isles. In 
the largest centres of population, building studies are partly 
centred in monotechnies. The outstanding characteristics of 
the provision of courses are: (a) an extensive range of firmly 
developed craft courses; (b) a well established National Certi- 
ficate scheme including special provision for structural engin- 
eering in certain centres. The standards of mathematics and 
science in National Certificate courses in building are generally 
lower than in the corresponding engineering courses, and there 
are other respects in which the building courses show the 
influence of the crafts on their development. 

Full-time courses in building are less well-developed than 
in engineering, though in this connection it must be remem- 
bered that experience in the operation of full-time engineering 
courses extends over a century, while the corresponding ex- 
perience in building has been gathered almost entirely since 
1920. Furthermore, whereas in engineering the technical 
colleges have had the benefit of experience gained in the 
development of university courses, in building they have had 
all the pioneer work to do. But, however good the reasons 
for it may be, the fact remains that full-time courses in 
building are at a relatively early stage in their development. 

The present position of building education, outlined above, 
reflects very accurately certain characteristics of the building 
industry and building practice. Building practice has retained 
a very strong craft basis right up to the present time and 
although certain effects of mechanisation are now making 
themselves felt, the changes due to this cause have been 
delayed in comparison with other major industries. Secondly 
there has during the last 100 years been the unfortunate 
divorce of the chief designers, the architects, from the 
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producers, the building contractors, and more recently both 
architects and contractors have given up part of their admin- 
istrative responsibilities to the quantity surveyors. Building 
contractors have therefore employed relatively small admin- 
istrative staffs and practically no designers, which are the 
occupations most likely to encourage development of full- 
time courses and the sources from which students for a 
POEM Certifieate course would normally be expected to be 
wn. 

Large numbers of craft apprentices and craftsmen have been 
fortheoming as students, the more ambitious of them anxious 
to seize the opportunity afforded by National Certificate 
courses to further their chances of promotion to supervisory 
positions, and the strong craft influence on the development 
of National Certificate courses is, in these circumstances, 
not difficult to understand. Since 1945 considerable changes 
have taken place in the larger centres and although these have 
already started to affect building courses, it will be some years 
yet before the pattern is significantly changed. 


Building Craft Courses 


There has been a continuous and steady development of 
building craft studies in evening courses over a period of nearly 
100 years. The early enthusiasts were probably concerned 
more to study building construction and geometry than the 
practice of their craft, but for the last 50 years workshop 
instruction has formed an important part of craft courses; 
in fact the general experience has been that no craft course 
could be run successfully until facilities for practical instruc- 
tion in that craft could be provided. Carpentry and joinery 
and plumbing were the first courses to become firmly estab- 
lished and, taking the country as a whole, the other courses 
are of recent introduction. "The establishment of junior tech- 
nical schools for building in the London area during the early 
ci of this century probably influenced the relatively early 
Un d es of craft courses in brickwork, masonry, 
vision SK E UND Elsewhere comparatively little pro- 
Pk Io ce prior to 1930 and no general development 
а) е ү 1989. Instruction in woodcutting 
Workshops had b end from about 1920 and, by 1939, 

The sas a 35 equipped at the principal centres. 
sites: beat ae of building craft courses has changed little 
oe ped courses became usual during the 1920s. The 

ате generally of four years’ duration for students 


ue during their 17th year, and the following shows a 
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typieal layout of an evening building craft course (three 
evenings per week). 
First Year Craft Theory I 


Workshop Practice I 
Geometry and Calculations I 


Second Year Craft Theory II 
Workshop Practice II 
Craft Science I and Calculations II 


Third Year Craft Theory III 
Workshop Practice III 
Geometry and Craft Science II 


Fourth Year Craft Theory IV 
Workshop Practice IV 
Building Construction I 


LI 


The main development of craft science has taken place since 
1945 and a good deal of attention has been given to devising 
a suitable treatment with adequate experimental work. The 
better students usually take the City and Guilds of London 
Institute's Intermediate Examination in the appropriate craft 
at the end of the second year of the course and the Final 
Examination about two years later. 

During the 1989-45 war a variety of cireumstances favoured 
increased attendances at part-time day classes, and the col- 
leges were not slow to take advantage of this development. 
In a number of towns new colleges had recently been com- 
pleted or were approaching completion in 1939 and, in all 
these colleges, building workshops had been provided. Courses 
in brickwork expanded rapidly until the provision was com- 
parable to that in carpentry and plumbing while provision for 
instruction in the other crafts was increased on a more modest 
scale. This advance was consolidated by the introduction and 
general adoptidn in 1945 of a National Scheme of Apprentice- 
ship for the Building Industry with a written indenture pro- 
viding, amongst other things, for the apprentice to attend 
approved technical courses on one day per week up to the age 
of 18 and on two evenings per week throughout his appren- 
ticeship. During the period immediately following the end of 
the war the industry rapidly built up its manpower to the 
pre-war level and large numbers of apprentices were inden- 
tured [4]. In some parts of the country, building employers 
who would not adopt all the conditions of the apprenticeship 
scheme were still prepared to release young employees for 
part-time day classes so that, altogether, the building depart- 
ments of the technical colleges grew apace. 

The influx to building craft courses of students whose 
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attendance was compulsory under their apprenticeship agree- 
ment was not without its drawbacks to technical teachers. 
These part-time day students generally took courses similar 
to those already provided for comparable evening students, 
although as shown below the additional time available per- 
mitted some broadening of the course and a more thorough 
treatment of the associated subjects: 


BUILDING CRAFT Course 
Allocation of time in Part-time Day and Evening Course 
One day and two evenings (10 hours) per week* 
Weekly Time (hours) 
lst 2nd 3rd 4th 


Subjects Year Year Year Year , 

Craft Theory > ^ s 2 2 2 8 4 

Workshop Practice . К à 8 8 8 8 | 
сина ` " 5 A t 1 1 1 
metry . 3 5 ` 1 1 1 = 

Craft Science . В . Н i d e | 

English and General Studies . 1 1 1 1 4 
Building Construction . x - - = 2 


і 

In evening courses, however, а process of natural selection, 
whereby the less able and less willing students dropped out of 
the course during its early stages, resulted in the later years 
of the course being adapted to suit keen and able students. 
Part-time day students included some who lacked either of — 
these qualities and so were unable to make satisfactory pro- 
gress in the course. 

The City and Guilds Full Technological Certificate has, for 
many years, been available for students who, besides passing 
the. Institute's Final Examination, produced evidence of 
having satisfactorily completed a suitably broad course of 
study. The craft courses outlined above have been accept- 
able to the Institute for this purpose so far as building subjects 
Ta concerned. The acceptance in 1945 of the Full Techno- 
ogical Certificate, їп certain circumstances, as entitling a 
аа to be recognised as qualified for the purpose of teach- 
d the incon craft subjects in secondary schools, consider- 
zu Se Gum its prestige as a qualification to be sought by 
eT ` 7 any feel, however, that there is too little differ- 
Cann hes lard between the Final and the Full Technological 

Sum с es in building subjects, and consideration is being 
a s үт the standard of the additional studies required 
holds nl or a Full Technological Certificate so that the 
p da Justly claim the recognition of his qualification as 

s ng competence as a teacher or supervisor. At the 
ne day plus one evening is likely to be the general pattern (p. 205). 
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same time the student not seeking a Full Technological Cer- 
tifieate might have the essential mathematies, science and 
other general studies closely associated with his craft theory. 
In this way, it is hoped to gain some flexibility in adapting the 
course to the capabilities and ambitions of the students, and 
so to overcome some of the difficulties referred to in the 
previous paragraph. 

In the advanced stages of craft courses, considerable 
developments have taken place during recent years. The 
Final Examination of the City and Guilds of London Ipgstitute, 
taken, usually, after four or five years study (pp. 118, 150), was 
normally regarded as marking the end of a craft course. The 
introduction of new techniques and materials have, for many 
years, tended to overload the syllabuses and there is a tend- 
ency now to abstract specialised studies from the craft course 
itself and offer a special course, usually of one year's duration, 
for students already holding a City and Guilds Final Certificate 
to pursue these specialised studies. Sanitary and Domestic 
Engineering related to Plumbers’ Work was an early example 
of this type of course and it has been followed by other plumb- 
ing courses and by courses in carpentry and joinery. Other 
craft courses will tend to follow this pattern. 

The development of plumbing courses shows certain indi- 
vidual characteristies due to particular features of the trade. 
Plumbing work has remained largely in the hands of specialist 
firms even in those areas of the country where general build- 
ing contractors have centred several trades in their own 
organisations. The administrative and supervisory staffs of 
these specialist firms have normally been recruited from men 
who have come through a craft apprenticeship. The building 
student seeking further technical studies after passing the 
City and Guilds Final Examination in a craft, has usually been 
referred to the National Certificate Course in Building but, 
owing to the tendency of plumbing to remain a little apart 
from the main stream of the building industry, the young 
plumber has preferred more advanced specialised studies and 
it was this demand which led to the early establishment of the 
City and Guilds Post-Final Examination referred to above. 
More recently the Institute of Plumbers has offered an 
examination for a Technical and Administrative Diploma and, 
in some centres, three-year courses following the City and 
Guilds Final Examination in Plumbers’ Work are provided 
for students wishing to take this examination. (a ады 

Craft courses in painters’ work raise certain special difficul- 
ties of organisation that apply toa somewhat less extent to 
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plastering. Questions of design and taste influence the selec- 
tion of exercises for the practical class more strongly in these: 
trades than in any others. These are the building crafts most 
closely associated with interior decoration and there are a 
limited number of their practitioners, artist-craftsmen, who 
are expected to be capable of displaying considerable artistic 
sense in carrying out the schemes of decoration designed by 
the architect. In the main, the courses in these crafts were 
developed, before 1939, in colleges and schools of art and the 
courses were shaped to meet the requirements of the artist- 
craftsman. The number of students in the country altogether 
was small, and included very few rank-and-file apprentices. 
The influx of building apprentices to part-time day classes 
after 1945 led to the setting up of painting classes at several 
technical colleges and plastering courses at a few, and it has 
not always been easy to secure the necessary combination of 
artistic taste and sound craft instruction in the practical 
classes. 
The City and Guilds Advisory Committee for Painters’ and 
Decorators’ Work has, until recently, held firmly to its policy 
of requiring candidates for the examinations, particularly the 
Final Examination, to display the artistic sense of the high 
class decorator. As a result, relatively few apprentice 
painters have progressed far in the courses and strong repre- 
sentations have been made, by building contractors, for the 
arrangements to be reviewed. Extensive revision may soon 
take place, with new schemes to take account of the import- 
ance of plain painting as a basic skill needed by all painters. 
The special skills of the decorator could oceupy the later 
` stages of the course though it is recognised that the future 
Supervisor can, with advantage, concern himself more with — 
plant and equipment. The basic studies may therefore be - 
supplemented, at the higher levels, by alternative courses 
tag to the student’s capabilities and interests. 
ae к апа OPE courses since 1945 have generally i 
ana da pu year, of the three subjeets theory, practical 
герц v d appropriate geometry being included in the 
БОЗ кА ES € theory class provided for the calculations 
medii Eds а courses have generally followed the 
terere work | and in 1954, City and Guilds scheme for plas- 
КОЛЛАП Mead amended to make formal provision for а 
me нара elling class. There remains some controversy 
art colleges; in fae t Lage e б шет ex E 
наа ee ct, close collaboration is necessary if progress 
actory position is to be made. 
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City and Guilds schemes on similar lines have recently been 
introduced for slating and tiling and for mastic asphalt work. 
Anapprenticeship agreement having been established providing 
for attendance of the apprentices at part-time day classes, 
approach was made to the City and Guilds of London 
Institute to explore the possibility of establishing a scheme of 
examinations and awards, and in each case a two-year 
scheme has been set up terminating with an examination 
described as of ‘Intermediate’ standard. Attendance of 
these particular apprentices at day classes ends at the age of 
18 and very few attend evening classes beyond that stage. 
The recognition of the City and Guilds Intermediate Certificate 
may stimulate apprentices to continue studies, and so lead to 
the establishment of a Final Examination. 


National Certificate Courses — 

А scheme for the award of National Certificates in Building 
was introduced in 1929 under the control of a Joint Committee 
consisting of representatives of the Institute of Builders and 
the Board of Education. Grouped courses in building sub- 
jects had been developed during the previous decade and, 
while it was generally agreed that the subject Building Con- 
struction should appear in each year of the course, there were 
differences of opinion as to the time that should be given to 
mathematics, geometry and science and as to the advisability 
of introducing quantity surveying or any other specialised 
Subject at the third year stage. The study of practical 
geometry had maintained, in building courses, the place that 
it had occupied in all the technical studies of earlier periods, 
this circumstance arising from the problems of large-scale 
setting out which,responsible craftsmen and supervisors were 
required to do. The demand for at least two classes їп. 
geometry was therefore well-supported and on purely educa- 
tional grounds could be amply justified provided a narrow and 
stereotyped approach was avoided. The need for at least two 
classes in mathematics was also generally conceded and the 
claims of science were actively supported by J. L. Manson at 
the Board of Education and R. E. Stradling (afterwards Sir 
Reginald Stradling) who, in 1924, went from the Headship of 
the Building and Civil Engineering Department at Bradford 
ees College to become Director of the Building Research 

tation. ; 

The grouped courses in building subjects, which came into 
being soon after 1920, were built up of classes largely com- 
posed of craftsmen and craft apprentices, and these students 
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did not readily accept the idea that basic studies of mathema- 
ties and science were important nor, in any case, were 
ambitious standards possible. Manson had, for many years, 
interested himself in the development of an approach to 
the teaching of science that would appeal to a student from 
the building industry, and it was he who supplied most of the 
ideas for the building science syllabuses which formed part of 
the building courses. The idea of a building science class was 
by no means universally accepted; many colleges preferred to 
offer classes in carpentry and joinery or builders’ quantities 
and then, when the needs of mathematics and geometry had 
been met, there was no room for a science class. Nevertheless, 
Manson’s ideas made steady progress and, by 1980, many 
colleges included the subject in two years of the course and 
some in three, the increase in time for science being generally 
obtained by reducing the time given to geometry or to 
Special subjects in the third year. The position remains 
substantially unchanged to-day and the three-year course 
for an Ordinary National Certificate in Building frequently 
follows the pattern outlined: 


ORDINARY NATIONAL CERTIFICATE COURSE IN BUILDING 
(Basic Course) 


First Year Building Construction I 
Building Science I 
Mathematies and Geometry I 

Second Year Building Construction II 
Building Science 11 
Mathematies and Geometry II 

Third Year Building Construction III 
Building Science III 
Mathematics III 


Б zi ne considerable differences of opinion regarding 
еы is t ity of specialisation in the third year, but in the 
genu the f where students are in sufficient numbers to 
specialisation is тишд. Separate classes, then appropriate 
surveyin n h Possible, For example, a class in quantity 
from building zat be provided for a class of junior surveyors 
eering for a e ontractors offices, or a class in structural engin- 
of constructi il of apprentice draughtsmen from the offices 
students of de QE IE ARCH, In the smaller centres, where 
the basi © types may share the class with many others, 
Whe le course 15 generally preferable. 
еп the National Certificate Scheme in Building was 
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introduced in 1929, colleges normally submitted their existing 
grouped course in building (or something very like it) for 
recognition, and it was not long before serious differences of 
view developed between the Joint Committee and the colleges. 
The Institute of Builders' representatives on the Committee 
early made it clear that they did not approve of courses 
designed to accommodate mainly craftsmen or craft appren- 
tices. The limitations on standard imposed by such groups of 
students were, it was felt, inappropriate in a National Certi- 
ficate course. On the other hand, as both the Board of 
Education representatives and the colleges knew, to*exclude 
such students or to set other standards would be to wreck the 
scheme and from this dilemma resulted very much friction, 
but in spite of this, the scheme gradually established itself 
and standards steadily improved. 

In 1947, The Institute of Builders withdrew from the 
scheme and in the following year, a new Joint Committee was 
set up. The constitution of the new Committee set a pre- 
cedent in that, in place of a single professional institution, 
provision was made for the representation of the several 
interests associated with building education. The Committee 
includes representatives of the architects, chartered surveyors, 
civil and structural engineers and of the National Joint 
Council for the Building Industry. The number of certificates 
awarded took a sharp step upwards after 1945 and remains 
substantially above 1939 numbers as may be seen from 
Diagram 27 overleaf. In the larger centres, National Certifi- 
cate course students are now drawn mainly from building 
contractors’ administrative staff, whose standard of general 
education on entry to the course has permitted standards to 
be raised. Elsewhere the composition of the classes seems to 
have changed:litfle since рге-1989 days, the distribution of 
occupations among candidates in 1950 being as shown in 
Table 39. 


TABLE 39 


OCCUPATIONS OF CANDIDATES FOR 
NATIONAL CERTIFICATES IN BUILDING, 1950 


Occupation No. of Candidates 
Ordinary Higher 
Craftsmen and Craft Apprentices 823 234 
Quantity Surveyors and Contractors’ staff 472 142 
Architects and Engineers’ staff 350 87 
Others 98 47 


Torars 1,748 510 
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1930 1935 1940 1945 |950 1953 


DIAGRAM 27. INCREASE OF AWARDS OF ORDINARY AND 
HIGHER NATIONAL CERTIFICATES IN BUILDING 
Source: Ministry of Education 


Higher National Certificate Courses in Building, throughout 
the period of their existence, have made extensive provision 
for the variety of interests of students of building departments 
in technical colleges. For students employed by building со 
tractors, this provision has included subjects such as builders 
quantities (or quantity surveying), estimating, accountancy, 
costing, working drawings, surveying as well as further study 
of building construction. Classes in theory of structures, 
structural design and detailing and additional mathematics 
have been provided for draughtsmen from the offices of 
structural engineers and subjects such as surveyors’ law 
for the student Surveyor or a studio class in building con- 
struction for the student of architecture. These last two are 


typical of the schemes in colleges serving areas where no 
Specialised courses in architecture or surveying are easily 
available to the part-time student. Particulars of a Higher 
National Certificate Course in Building, planned to meet the 
needs of a variety of students, are given below: 
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HIGHER NATIONAL CERTIFICATE COURSE IN BUILDING 
First Year Building Construction IV 
Builders, Quantities I 
and oNE of the following subjects 
Builders’ Accountancy I 
Surveying and Levelling 
Structural Engineering I 
Second Year Building Construction V 
together with Two of the following subjects 
Builders’ Quantities II* 
Builders’ Estimates 
Builders’ Accountancy II* (with Costing)» 
Structural Engineering II* 

The association of structural engineering with building 
departments may be traced from the work of F. E. Drury; 
who was, successively, Head of the Building Departments at 
Salford and Manchester and Principal of Brixton School of 
Building. At each of these colleges he established strong 
courses in structural engineering which still flourish there. 
The interest of the Institution of Structural Engineers in these 
courses may also be traced to Drury's influence since his 
advice on educational matters always carried considerable 
weight in the Institution of which he was President in 1945-6. 
The Institution, founded in 1908, has 4,399 corporate members 
(1,816 Members, 3,083 Associate Members), 184 Associates, 
1,749 Graduates and 500 student members in 1955. ATE 

The type of structural engineering course which Drury 
established was eminently suitable to form part of the train- 
ing of the apprentice structural draughtsman and to provide 
for the most able a means of qualifying for admission to the 
Institution of Structural Engineers. The retention of some 
Study of traditional building construction ensured that 
students from, these courses had a broader knowledge of con- 
struction than is generally found in civil engineers. The 
course of which particulars are given below is a widely 
accepted modern development of the structural engineering 
courses which Drury established. 

STRUCTURAL ENGINEERING COURSE 
leading to the award of Ordinary and Higher 
National Certificates in Building 

First Year Building Construction I 

Building Science I 

Building Mathematics and Geometry I 
Second Year Building Construction II 

Building Science II 

Mathematics II 

* The second stage of a subject may be taken only if the first stage 
has been satisfactorily completed, 
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Third Year Structural Engineering I 
Building Science III 
Mathematics IIT 
(Ordinary National Certificate) 


Fourth Year Theory of Structures I 
Structural Design and Details I 
Mathematies IV 


Fifth Year Theory of Structures II 
Structural Design and Details II 
Surveying and Levelling 
Е (Higher National Certificate) 
Sixth Year* Structural Design and Details III 
Structural Specifications, Quantities and Estimates 
Geology and Soil Mechanics 


Courses of this type have been approved for the award of 
Ordinary and Higher National Certificates in Building since 
the inception of the scheme and, for many years now, the 
Institution of Structural Engineers has granted exemption 
from the Graduateship Examination to candidates holding 
a Higher National Certificate in Building when structural 
engineering subjects have formed part of the course. In 1958, 
this concession was extended to cover the subject Theory of 
Structures in the Associate Membership Examination for 
similar Higher National Certificates with endorsements show- 
ing successful further study of structural subjects in А.8 year. 

Sir Reginald Stradling, as Director of Building Research, 
encouraged the Institution of Civil Engineers to interest itself 
in building studies and, when the regulations for the Associate 
Membership Examination were revised in 1944, there was а 
separate Building and Structural partof the Section B Examin- 
ation. Atthe sametimethe Higher National Certificate Scheme 
in Civil Engineering was launched, offering further links with 
building departments of technical colleges in that a Building 
Ordinary National Certificate (subject to certain requirements 
à гас of mathematics) qualified a student for admission 
богы Phe National Certificate Course in Civil Engineering. 
ү dosi pee colleges having structural engineering 
var 5 in their building schemes have utilised the oppor- 

My oi providing a Civil Engineering Course, but the 

RET of students is not large (Diagram 26). d 
wh * pus of architecture and quantity surveying, 
e close links with the building industry, have made 


* The sixth year of ? 
candidates for the hate Memt 6 provides a final year of study due 


of Structural Engineers, mbership Examination of the Institution 
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comparatively little use of the services of building depart- 
ments in technical colleges. Account has to be taken in the 
case of architecture, of the policy of the Royal Institute of 
British Architects for nearly 50 years, that architects should 
receive their professional training in full-time courses in 
schools of architecture (p. 320). In pursuing this policy, the 
Institute has given little encouragement to the young man 
employed in an architect’s office and preparing for his quali- 
fying examinations by part-time study. Many such young 
men have studied construction and science in Building 
National Certificate courses but no official recognition of the 
awards themselves has been forthcoming. Surveyors, prior to 
1945, usually prepared for their examinations by taking cor- 
respondence courses, and only in recent years have systematic 
courses of study been reasonably supported. As the tradition 
of following organised courses develops, the Royal Institution 
of Chartered Surveyors may realise the restrictive influence of 
external examinations upon the development of courses and, 
profiting from the example of the engineering institutions, be 
prepared to accord some degree of recognition to suitable 
courses. 


Full-time Courses 


The problem of devising a full-time course in building is 
still some way from being satisfactorily solved. It is impor- 
tant that any full-time course should have an exacting 
academie standard appropriate to its purpose and to its 
standards of entry. 

‚ Standards in courses of study derive largely from complexi- 
ties in the applications of fundamental principles. In applied 
Sciences, these applieations can be analysed and appreciation 
of the principles systematically developed. This process can 
be adjusted to suit a considerable range of mental abilities, 
and courses at the higher levels are therefore suitable for the 
training and testing of the more able students. Empirical 
technologies do not lend themselves easily to use in this way 
because the application of fundamental principles in their: 
practice cannot be analysed. The difficulty of studies based 
on such technologies tends to become increasingly an exercise 
of memory and decreasingly an exercise in analysis or in 
inductive thinkin 5 

Building is still, essentially, an empirical technology except 
for certain aspects of large scale construction to which theories 
of structural analysis may be applied. Building practice has 

€en developed empirically over many centuries and the 
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' applications of general principles involved are so complex as 
to defy analysis. During the last 80 years building research 
has been pursued systematically on а wide front and many 
sections of building practice are now fairly well understood. 
But building practice in general is still not clearly understood, 
and post-1945 experience has shown the difficulty of devising 
new building methods without extensive large-scale trials. 

Stradling believed that, as the analysis of building practice 
proceeded, а science of building would be distilled and would 
form the single academic discipline necessary for a building 
course at a high academic level. While it seems probable 
that he was basically right, no compact central subject can 
serve a building course as applied mechanics (with the closely- 
related hydraulies) serves a civil engineering course. The 
basic science of building extends over large parts of physics 
and chemistry and, within the time available, it is not pos- 
sible to carry all these studies to a level comparable to that of 
the applied mechanies in a civil engineering course. One 
solution to the problem may be in the direction of judicious 
selection of applied science studies within the range of build- 
ing technology but there is, as yet, no general agreement in 
regard to the selection. F 

Apart from considerations such as these, it is not altogether 
certain that the difficulties of a building course should be 
entirely of a scientific character. The academic difficulties 
of engineering courses are mainly mathematical, and this 
рие not only to university courses but equally to Higher 
нан Diploma and Certifieate courses. Whether or not 
d 18 a desirable feature of engineering studies (p. 429), 
| ете 1s no reason to adopt it for building. At present, and 
bain. leg yet, the main function of full-time courses in 
ho 2: I form part of the training ‘of young men 
Executive mu iude oceupy the senior administrative and 
rA contracting firms. Аз such they will 
b ganising and administrative abilities and it would 
be an advantage if their courses of stud ld speciall 

indicate and devel "urs study could specially 
raat €velop such abilities. The use of management 
аера oe pees for a course of full-time stud y for students 
country, but VE years of age is not widely approved in this 
, evelopment of full-time courses in building 


might well deri 9 
ts "e derive considerable benefit from experiments п 


Int] i аЙ 
tds bras iu. present building full-time courses in tech- 
time courses Buile deal to experience in operating part- 
E 8 construction is a central subject and 
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its treatment differs little as between the two types of course. 
Essentially an empirical body of knowledge, it is difficult to 
treat it other than descriptively and difficult to make it other 
than a test of memory. · The standards of mathematics and 
basie science vary little between part-time and full-time 
courses, though the additional time available in full-time 
courses is often utilised to provide a more extensive study of 
building materials. This study is, again, usually descriptive 
and offers little essential variety to the course. The studies 
of quantity surveying, estimating and costing, although 
approached in much the same way in both types of course, 
can contribute a very valuable element of diffieulty in the 
later stages and further variety comes from the structural 
engineering subjects. Certainly, whatever its deficiencies, a 
building course need never suffer from being narrow. 

In part-time courses, limitation of time has led to reliance 
upon lecturing as a method of teaching and a corresponding 
tendency for students’ abilities to be assessed largely on their 
performance in examinations set on the lectures. Full-time 
courses also suffer from these defects, and are particularly 
liable to do so when their development owes a good deal to 
experience of part-time courses as is the case in building. 
Furthermore, where tests of memory play an important part 
in the examinations the undesirable effects are accentuated 
and full-time courses in building have much to gain from a 
new approach in which formal lecturing would be reduced to 
a bare minimum. 

, Full-time courses of the type described above are provided 
in the largest departments of building in Great Britain and 
generally lead to the award of a Higher National Diploma. 

At Manchester, the curriculum is similar to that of many 
Higher Natiofial Diploma courses but the standard of struc- 
tural theory is particularly high. This course is accepted by 
the Faculty of Technology of Manchester University and 
leads to the award B.Se.Tech. The other university courses 
in building are, in fact, civil engineering courses with some 
building studies included in the later years of the course.. 

he number of students who have completed these courses 
has been quite small. The treatment of building subjects in 
these civil engineering courses has not influenced the develop- 
ment of their treatment elsewhere though it is probably true 
that the associated pure science studies at Cardiff have been 
Pu орал than any others undertaken by building 

ents. 


In 1951, L.C.C. Brixton School of Building instituted a new 
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Higher National Diploma course as a sandwich course (six 
months college and industry, p.a.) (p. 86). Four winter 
sessions (October to March inclusive) comprise the course in 
place of the usual three full years. The sandwich-type course 
has undoubted advantages for application to an industry, 
such as building, with a strong seasonal trend and if advantage 
can be taken of these circumstances, the experiment should 
have far-reaching effects. 

The award of National Diplomas to students satisfactorily 
completing full-time courses was introduced in 1931 and until 
1951, Ordinary and Higher National Diplomas in building (as 
in engineering) were gained in the same course, the Ordinary 
National Diploma being awarded at the end of the second 
year and the Higher National Diploma coming at the end of 
the third year of the course. When the courses were separ- 
ated, the Ordinary National Diploma course eontinued to 
occupy two years and it was intended that the Higher 
National Diploma course should be redesigned as a three-year 
course for a more able type of student, in particular the 
entrant from the sixth form of a secondary school with two 
G.C.E. subjects at A level. Provision was made, however, 
for holders of Ordinary National Diplomas to be excused the 
first year of a Higher National Diploma course. There seems 
to be a danger that colleges will design the two courses as a 
continuous four-year course and, in relying largely upon the 
Ordinary to feed the Higher course, will defeat the object of 
the Separation. Certainly, in very few colleges is there any 
considerable direct entry to Higher National Diploma courses 
either from sixth forms or from among ehle part-time 
students at Ordinary National Certificate level. Attraction 
of such entrants is vitally important if the UEM them- 
selves are to develop satisfactorily and, also, if they are to 
serve the industry as it is intended they should. 
ee ie it is possible for Ordinary National Diploma 
fos. e for aei to undertake a third year of 
ji Ed Sines ris orsements on an Ordinary National 
either Higher Nation; oes ME us towards 

al Diplomas or Certificates, the purpose 


of the ar : Б A 
ШАРНЫ. rangement is obscure and its continuance seems 


Foremanship and Management Courses 
. Building has shared in t 
industry in training for m 
stances һауе contribute 


he general awakening of interest of 
anagement although many circum- 
d to a tendency for management 
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studies related to building to develop apart from the main 
stream. The absence of very large industrial organisations 
from the building contracting field and the strength of family 
interest in most building firms, even the largest, have not pro- 
vided the conditions required for widespread interest in train- 
ing for higher management. Furthermore, the conditions 
under which a building contractor works, with short-term 
occupation of a number of wide-spread sites, accentuate 
unusual problems of management, and cause building students 
to find a certain unreality about management studies which 
have developed principally from work in connection with fac- 
tory industries. The result has been that the management 
courses set up during recent years have attracted very few 
students from the building industry and even more specialised 
studies set up in certain of the building monotechnies have, 
so far, attracted only limited support. At present it seems 
that the most promising line of development lies in the pro- 
vision of introductory management studies as endorsement 
subjects on a Higher National Certificate or Diploma and 
experiments are proceeding along these lines. If full-time 
courses in building drew more widely upon administrative 
and organisational problems for their inspiration, the in- 
fluence upon subsequent training for management would be 
profound. : 
Whatever hesitation the building industry may have had in 
embracing current ideas of training top level managers, there 
has been widespread interest in training foremen. As with 
his colleagues in other industries, the builder's foreman has 
found his work greatly changed since 1939. The shortage of 
labour and the introduction of new techniques have rendered 
obsolete the methods on which a pre-1939 general foreman 
relied for runhing his job. The general foreman and other 
members of the building contractor's site supervisory staff 
have been in the past, and still are normally recruited from 
the ranks of the craftsmen and the accent of their training 
has been wholly on practical experience, any considerable 
background of technical education being the exception rather 
than the rule. These men did not find it easy to adapt them- 
selves toa rapid change of conditions and, when itis SERERE 
that a considerable number of the most capable and adaptable 
men left the building industry during the war and have enn 
returned, it will be understood that, in the post-war perio р 
building contractors were faced with an acute shortage о 


competent foremen. 3 ar 
Such circumstances stimulate an interest in training and 
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Sir Reginald Stradling, as Chief Scientifie Adviser to the Min- — 2 


ister of Works in 1945, set up a Human Relations Panel to — 
advise upon problems which he had the forethought to realise 
would inevitably arise early in the post-war period. A small 
research unit associated with this Panel was able to collab- 
orate with the London Association of Builders’ Foremen and 
Clerks of Works and with certain technical colleges, in con- | 
ducting some very valuable experiments in the provision of 
foremanship studies and when, in 1947, the National Federa- 
tion of Building Trades Employers set up an ad hoc committee 
to study the whole question of foremanship training, there was 
useful experience on which to draw and the value of formal 
study as a part of the training had been established. In its 
report [1] in 1948, the ad hoc Committee recommended a 
course of study which has since been provided by many col- 
leges. The course was designed principally for the man, ` 
usually between 35 and 50 years of age, with considerable 
experience of carrying out supervisory duties but with little 
or no background of formal technical study. Some 500 men 
have now been through a course of this type (or an adaptation 
of it to suit local conditions) and the immediate need for pro- 
viding a course of study suitable for existing general foremen 
has been largely met. The long-term problem of associating 
foremanship studies with the technical education and normal 
training of the craftsman was the main subject of a report 
published in 1958 [2]. Experiments along the lines recom- 
mended in that report are likely to provide the main develop- 


vun ааа foremanship courses for the next {еп 


The requirements of a builder’ 3 
К ко uilder's general foreman vary соп 


d у as between those firms which ma roperly be des- 
cribed as general building contractors and К firms which 
ше in one particular trade, e.g. bricklaying, joinery or 
pa m ing. The general contractors, who are found mainly in 
nee seen a S RH England, besides undertaking the organi- 
ES € whole contract, will also provide the majority of 

our, sub-letting work in only one or two trades, eg 


plumbing, plastering. "These h ч 
largest contracts and th E ens ы: 
number of general fore Bor id D 


: : } men capable of handling building pro- 
i e pini the expenditure of £500,000 and upwards. 
Y ese large firms now undertake building work out- 


side Britai 

s prie үк ч of general foremen to work over- 
H emselves : m ч 

It is firms such as thes to unusual working conditions 


е that are mainly interested in the 
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training of general foremen and, since the headquarters of such 
firms are to be found mainly in the London area, it is in the 
London colleges that general foremanship studies have been 
mainly provided. Elsewhere it has usually been found advis- 
able to provide a course with a wider appeal, and this has 
been done by arranging a series of lectures or discussions upon 
various aspects of the foreman's work, each lecture being 
delivered by an experienced foreman or other suitable 
exponent of the subject. 'The Union of Lancashire and 
Cheshire Institutes offers examinations for a building fore- 
manship course, accepted by the Institute of Industrial 
Administration for the award of their Certificate of Foreman- 
ship Studies. The course is, in many respects, similar to that 
recommended by the National Federation of Building Trades 
Employers ad hoc Committee but, in common with all courses 
recognised for this award, it includes subjects that provide a 
broad background to the more specialised studies. Relatively 
few men have taken the course. f 

Although building foremanship studies have, hitherto, 
developed to a large extent independently of similar courses 
for other industries, they have already developed considerably 
without any great tendency to diverge from general practice. 
The site supervisory staff on building contracts will probably 
be called upon to assume increasing responsibilities, and fore- 
manship studies, keeping pace with this demand, will require 
higher levels of general and technical education as a back- 
ground. The specialised approach it is now desirable to 
adopt would then become less noticeable and building fore- 
manship studies would be integrated with management studies 
as a whole. In the meantime, the tendency to integrate fore- 
manship studies with other sections of building education 
must be regarded as a highly satisfactory feature of their 
development. 


SPECIAL COURSES 


Sanitary Inspectors Courses А 
Courses associated with the training of sanitary inspectors 
have usually, although not always, been provided in the Due 
ing departments of technical colleges. In the early days o 
such courses there was a steady recruitment of adult students 
who had served an apprenticeship to one of the building "eds 
(usually plumbing) and, having obtained a City and Guilds 
First Class Final Certificate in that craft, were eligible for a 
sanitary inspectors’ course. The course itself comprised short 
series of lectures on various aspects of the work of a sanitary 
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inspector, the instruction being amplified by practical demon- 
strations and visits. In its fully developed form the course 
occupied three evenings (6 hours) per week over two sessions. 
The lay-out of a typical course of this kind is given below. 


SANITARY INsPECTORS COURSE (ABOUT 1939) 
Based on 6 hours per week evening study 


Hours study 
Subject (total) 
First Year 
Building Construction and Sanitation 86 
Heating, Ventilating and Lighting 24 
Food 84 
Water Supply 20 
Pests and Vermin 14 
Statutes and Orders 18 
Statistics 6 
Inspection and Administration 24 
Second Year 
Drainage, Sewerage and Sewage Disposal 36 
Refuse Disposal 12 
Prevention of Infectious Disease 12 
Food 56 
Inspection and Administration 50 
Office Routine j 6 


, On completion of the course, students sat for the examina- 
tion of the Royal Sanitary Institute and the Sanitary Inspec- 
tors Examination Joint Board, success in which is the 
qualification normally required for a sanitary inspector. 
Students, after passing this examination, frequently returned 
for a one-year supplementary course in preparation for the 
Royal Sanitary Institute's examination for Inspectors of 
Meat and other Foods. 

During the 20 years prior to 1989 theres was a steady 
dwindling of adult students from the crafts and a substantial 
Increase of younger men from the offices of local authorities. 
These younger students had, in the main, reached a higher 
standard of general education than had previously been usual 
i A. courses but they lacked the background of technical 
older “ы and practical experience that had characterised the 
о oe In 1938 it was recommended that the younger 
SED P i ack any considerable technical knowledge, should 
Buildin b. n cirsttwo years of a National Certificate Coursein 
though E: G ore entering the sanitary inspectors’ course proper 

Tine as not until 1958 that this was made obligatory. 
evident, d 2 serious shortage of sanitary inspectors became 

» due partly to the very small numbers trained during 
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the war years. In order to rectify this position, special short 
full-time courses were established and filled with carefully 
selected entrants supported by exchequer grants. The course 
occupied, in all, 15 months made up of three main sections: 
full-time study in college, followed by experience with a Local 
Authority with concurrent part-time day study. These full- 
time courses were very successful and the men who went 
through them (740 in all) were regarded in the main as very 
suitable recruits to the inspectorate. In 1950 the Royal 
Technical College, Salford, established a full-time course of 
this type, but it is planned to change this to a three-year 
sandwich course in order to meet rising standards. 

The recruitment and training of sanitary inspectors was 
studied by a working party which reported in 1953 [8]. The 
working party supported the idea of a four-year part-time 
course of study but recommended that the whole course 
should be specially designed as part of a public health 
inspector’s training instead of the first two years being spent 
in a building course as previously. It was envisaged that 
training arrangements would be such that in most cases the 
students would attend part-time day courses and that it would 
be possible, therefore, to organise special courses at regional 
centres where the demand could be concentrated. There is no 
reason to expect any difficulties in developing the courses in 
the colleges provided the other recommendations of the 
working party are implemented. 


Concrete Practice Course 

The production of concrete as part of civil engineering and 
building contracts is normally the work of gangs of semi- 
skilled workers (labourers) in charge of a foreman whose back- 
ground of experience is often similar to that of the men under 
him. In these circumstances it has been found difficult to 
achieve any firm control of the quality of the concrete; in 
fact, until recent years, little attempt was made to institute 
control methods because of the training difficulties involved. 
Of recent years quality control of concrete has made some 
progress and the need to provide at least the gang foremen 
with some elementary technical knowledge has become 
urgent. Asa first step toward this end, City and Guilds have 
recently approved a one-year scheme for a course of one 
evening per week for 24 weeks with a written and oral € 
ination. It is hoped to extend the scheme, step by step, unti 
the course covers at least three years and a reasonably 
thorough treatment of the basic aspects of the subject is 
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achieved. Having regard to the fact that the men for whom 
the course is primarily intended will have had no previous 
experience of technical study, the development of the courses 
will be difficult and slow. The project has a special import- 
ance since it represents the first step towards the provision of 
further education for the building and civil engineering 
labourers who, together, represent over half the total strength 
of the combined contracting industries. 


Tue FUTURE or BUILDING EDUCATION 


The current trend in the organisation of building studies is 
for craft courses to be separated from the large departments, 
where full-time courses and the majority of advanced part- 
time courses are provided, and either concentrated in separate 
colleges or accommodated in contributory colleges. This 
arrangement, while it has many aspects which appeal to the 
larger polytechnics, has certain disadvantages among which 
is the fact that the full-time students are deprived of easy 
access to live workshops. In the present state of building 
technology, it is of great value to be able to provide full-time 
students with the means of studying, at first hand, the 
nature of the practical problems involved in the work of 
the craftsman. This study involves a great deal more than 
trying to do what the craftsman does; it involves seeing what 
the craftsman himself does in various circumstances. If a 
workshop is used regularly by craft apprentices, it becomes a 
live workshop for the purposes of such study and, as such, is 
a valuable adjunct to the studios and laboratories of the 
college. 

Furthermore, there is reason to suppose that the availability 
of craftsmen may prove valuable to building departments 
wishing to undertake the study of characteristic building (as 
distinct from structural engineering) research problems. In 
кшм of the results of research to an empirical 
d 085, а stage of large-scale experiment is frequently 

ua e necessary. This is a stage distinct from and 
additional to the prototype studies normally associated with 
deal E lopments. So far as building is concerned, a good 
im un "pue development could well be undertaken 
of buil Khai en and, at the present stage of development 
abilit f chnique, it would be greatly facilitated by the avail- 
ity of craft apprentices who could produce the necessary 
craftwork to a given specification. There are, no doubt, ways 
in which the polytechnics will overcome these difficulties, 
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but it seems likely that they will be at a disadvantage in 
respect of the building monotechnies in the development of 
the most advanced work. d 

As regards craft courses and National Certificate courses in 
building, the general impression is one of healthy progress, 
with a steady modification of existing course patterns to meet 
the requirements of industry and to bring an increasing pro- 
portion of employers into touch with the colleges. Clear 
advantages have derived from the appointment of personnel 
managers and training officers by many firms (p. 210) (not 
only the largest) during the period since 1945, and from the 
efforts made by certain employers’ organisations. 

The prospects of development of full-time and sandwich 
courses are less easily assessed. The interest of a certain sec- 
tion of the industry in such courses has notably quickened 
during the past five years and there are signs that the develop- 
ment of the courses themselves is advancing. The basic 
difficulty is that no more than a minute proportion of the 
more able boys in secondary schools are attracted to building 
as a career and there are, at present, few signs that the indus- 
try is prepared to take action on the scale necessary to achieve 
Substantial advances in the foreseeable future. Effective 
action would require considerable expenditure on publicity, 
scholarships and contributions to the cost of providing the 
courses: having regard to the size of the industry and the 
degree of industrial organisation already achieved for certain 
purposes, financing such action should be practicable if a 
reasonable measure of agreement on policy could be reached. 
It is here that the guidance of an active professional institution 
is most missed. , 

In engineering, the professional institutions have worked 
hard to secure*industrial support for enlightened schemes of 
education and training. In building, this work has been left 
to the industrial organisations and, particularly in the last 
decade, they have achieved as much as could reasonably be 
expected considering this is not their prime function, and 
that, in fact, its claims sometimes appear to conflict with the 
purposes for which they principally exist. The present output 
of Higher National Diploma and Certificate holders, together 
with the graduates from the few university courses must 
ultimately bring into existence a professional institution 
capable of furthering technical advance and safeguarding 
standards of professional conduct. This, more than any other 
single factor, could help to provide for the community the 

uilding industry it needs. 
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ART 
By К. HOLMES, O.B.E., A.R.C.A., M.S.I.A. 


Artistic feeling like all others is essentially personal, yarying 
with the nature of the one who feels it. Thus we get variety 
in the Arts, in expression, in methods, in materials, but Art is 
essentially one subject. Art is expression, beauty put into 
craftsmanship, and although it is broken into divisions for the 
convenience of teaching in schools and colleges, a fine balance 
of judgement and a wide vision are essential to prevent not 
specialisation, but a biased or one-sided point of view. Art 
in education appears through all stages from the infants school 
where freedom and discipline are apparent side by side; and 
a knowledge and recognition of colour is as important as 
writing forms and pattern, in fact a complete education in art 
which can be developed within the educational system. In 
junior schools non-specialist teachers take art as one of their 
subjects and at this most prolifie age, from 8 to 11 years, there 
is an intense interest in colour, design and pattern, but the 
importance given to the subject varies largely with the 
insistence laid on the general examination for entry to other 
Schools. In the grammar schools art often comes to an early 
end, at least for the greater part of the students, through 
undue specialisation. For a great many students entering the 
university, their art education ceases at the age of 11 and 
their craft edutation probably at 14, a deprivation which is 
rarely noticed, until later in life. : 

Only by the combined efforts of the various members of 
staff and of the different schools and institutions can the study 
of art in its widest sense be successful. The art teacher must 
be neither pedantic nor vague, essentially persuasive, and 
entirely in sympathy with his subject and the students he is 
teaching. The subject of art appreciation is, to a great extent, 
a cultivation of good taste; not only must this be developed in 
the designer, but also in the manufacturer, the salesman and 
buyer. It is difficult to imagine anybody wholly without an 
appreciation of some thing in which to start to develop this 
cultivation. It is not a question of creating susceptibility, 
for it must be there to some extent, even in a small quantity. 
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The onus of finding the starting point must lie with the teacher. 
It is all a question of infection rather than subjection. 
Appreciation must necessarily run parallel with experience, 
and is generally a matter of slow development. Apprecia- 
tion of excellence in anything is impossible unless one has 
gone part of the way along the road, which provides one with 
this experience. Art is akin to life and part of it, entering as 
it does into everything we have or see; that it is allied at all 
to craft and trade is not noticed by many people, yet beauty 
is obvious in the evidence of man's triumph over mere labour, 
which can be solely utilitarian. What has art to offer? Its 
value lies in the production of design, the training of designers, 
with good taste, and the appreciation of good craftsmanship, 
thus ultimately raising the standards of public aesthetic 
judgement. 

Art and crafts are a most suitable training ground for the 
serious business of life, and for the leisure and recreation which 
diversify it. They involve a discipline not inferior to the 
most exacting forms of mental experience, and can be pursued 
with proficiency and pleasure throughout the whole of life. 

The volume of art education undertaken is very considerable 
though it may nevercomparenumerically with that of technical 
education (but considering the importance of leisure activities, 
why should this be so?). The analysis of total enrolments is . 
shown in Table 40. 

TABLE 40 
ENROLMENTS IN Arr INSTITUTIONS AND Courses [1] 


Other Further 
Art Education 


Courses ^ Establishments Establishments Total 
Full-time Day 11,742 44,739 56,481 
Part-time Day 28,984 824,065 348,049 
Evening 92,508 700,158 792,666 

Gross Total — 133,234 1,068,962 1,202,196 

NeT Torau* 111,688 913,516 1,025,199 


zi with other further edueation, art education is still too 
ependent on evening classes (and these should increase as 


leisure interests develo \ 1 
1 апа - tses are 
insufficiently V M ac 


Preliminary Requirements for those Wishing to Undertake 
Training in Colleges and Schools of Art 


In all spheres of art activity, whether in industry, commerce 
or in teaching, it is imperativetohave a good general education. 


* А г 
After deducting evening enrolments of day students. 
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TABLE}41 
Art ESTABLISHMENTS 


ENROLMENTS IN FULL-TIME AND PART-TIME Day COURSES [2] 
(England and Wales 1952-3) 


Students 
Full-time Part-time 
Subject of Course Day Day 

Painting 1,047 1,779 
Illustration and Commercial Design (including Litho- 

graphy, Lettering, &c.) 1,510 761 
Printing and allied crafts (including Book-binding) 62 8,726 
Dress and allied crafts (including Embroidery) 1,196 5,524 
Textile (Printed and Woven) and Wallpaper Design 287 225 
Modelling, Sculpture, Lettercutting, ete. 228 278 
Pottery and Glass 184 254 
Interior Decoration and Painting and Decorating 188 4,826 
Silversmithing, Jewellery and allied crafts 66 548 
Furniture 75 550 
Metals and Plastics (Design for Mass Production) š 18 61 
Display Work 43 108 
Photography 105 124 
Other branches of Design 167 81 
Intermediate and General Art Courses 4,921 2,795 
Architecture 1,126 892 
"Teaching Course (Final Year for Intending Specialists 

or Supplementary Courses) 468 174 


Miscellaneous and General Crafts 106 8,323 
ч TOTAL 11,742 80,529 


The minimum of five subjects їп the General Certificate of 
Education (Ordinary Level), necessary for those wishing to 
train for teaching, is not a requirement for every art career, 
but students in any type of training will benefit enormously 
by being well read, by having a broad basis of general 
knowledge, and a capacity for sustained effort. i 
During schooldays, *being good at art? can have two quite 
different meanings? on the one hand, ability in drawing is the 
capacity to record observation with accuracy, and on the 
other hand, a capacity for creative imagination, involving 
original ideas. Both these aspects are of importance in any 
form of art training, though the balance of the two in any one 
individual is sometimes difficult to achieve. ч 
Draughtsmanship can be considerably developed by train- 
ing, but imagination is largely a matter of innate capacity. 
The same can be said of craftsmanship as opposed to ability 
in creative design. Some combination of dexterity and 
creative imagination is therefore more than desirable. Ў 
А good knowledge of English, and another language is 
helpful, for this enables the student to keep up to date "i 
art matters through journals published all over the world. 


L 
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Ап acceptable standard of spoken and written English will 
always be important in any career, while in later training in 
craftsmanship some ability in mathematics is helpful, though 
with art students this is frequently a weak subject at school. 

Conditions of entry to colleges and schools of art vary in 
different localities, and this also applies to the regulations 
regarding the award of Scholarships and grants. Many art 
school principals require a report from the headmaster of the 
secondary school at which the applieant has been a pupil, 
and there is usually a personal interview, preferably with the 
parents present. This is reassuring to the parents, for many 
are unaware of what art training means, and it is well that 
they should know the conditions and the possibility of posts 
on its completion. At the interview, the applicant is required 
to show examples of his/her work in art and craft, though it 
is difficult to assess innate ability and promise at this stage 
because of the widely differing types of art teaching in the 
various schools. 

Many schools of art have an entrance examination, others 
depend entirely on personal interview and recommendation, 
while it is also a common practice to admit students on the 
understanding that a place in the school is dependent upon a 
satisfactory report at the end of the first six months. The 
regulations regarding age of entry also vary considerably, 
some colleges take students as soon as they leave school at 
15+ for courses not requiring G.C.E. 
that, if they take the Intermediate Examination in Art, this 
will be parallel to the Advanced Level G.C.E. which would 
have been taken had they remained at school. Some pupils 
stay at school to take the Advanced Level G.C.E. and then 


| | j hip, have a good 
voice and bearing, and must have a real interest in children, 


for the majority of available posts are in schools of general 
education rather than in schools of art. 


For many years, in several schoo 


U ool age to undertake an 
mie grammar school course, For this 


At school-leaving age, pupils trai 
main college or school of art 
decorating, window display, 
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balance between general education and vocational training 
was not always easy to achieve, and many combinations of 
the two have been attempted. Most of the developments on 
these lines have now given place to the new secondary tech- 
nical and secondary art schools (p. 94), with a greater or 
lesser degree of relationship with the college or school of art. 


Scholarships and Exhibitions—Local and National— 
The Priv de Rome and Others by Professional Bodies 


Most Education Authorities award scholarships for art 
training to enable students to undertake careers in this field. 
These scholarships vary in amount and are of three types, 
junior, intermediate and senior. The first is available when 
the student leaves school, the second after two years' training, 
often on the result of the equivalent to the Ministry of 
Education Intermediate Examination which has generally 
been taken and passed, and the third which applies to the 
entry of all students at eighteen to take university and college 
courses. The junior ones are often awarded on the recom- 
mendation of the heads of schools and of the head of the art 
school or college responsible for accepting the student. The 
Authorities on the other hand, may have art advisers and a 
scholarship committee to select appropriate students who are 
likely to confirm the promise shown, if given the opportunity 
of further training. The value of most scholarships and 
grants, however, is dependent not purely on merit, but on the 
parents’ financial position; in short, most scholarships are 
based on a ‘means test’, a policy largely opposed by teaching 
bodies and parents alike, but applying nationally throughout 
all the Authorities. The actual amount of the award varies 
also according to the generosity of the Authorities and the 
formula is rarely disclosed. EN 

Scholarships are awarded by certain institutions and many 
prizes are given annually to schools of art by local industries, 
and individuals. 

The highest award in art is the Prix de Rome. Four scholar- 
ships are given each year, one each for engraving, painting, 
sculpture and architecture, and there is keen competition for 
them. The maximum age of entry is 28 years, except in special 
circumstances, and the competition is open to both sexes. 
In painting, the second candidate in the Final Competition 
may be awarded the Edwin Abbey Scholarship [3]. The 
Royal Institute of British Architects offers annually mainten- 
ance scholarships up to £100 in value and renewable for a 
further two years [4]. The Architects’ Registration Council 
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of the United Kingdom offers several scholarships which can 
include grants to cover fees and maintenance [5]. 


Timetables—Cultural and Vocational 

The content of basic training in art consists of objective 
drawing involving the ability to draw and see accurately, 
imaginative and memory drawing, and design applied to some 
craft, which is the culmination of all art training. Most 
schools have a one-year basic training, included in the two 
years’ Intermediate course of the examination of the Ministry of 
Education, for which a large number of art students enter. 
This examination has been devised by the National Advisory 
Committee on Art Examinations as being a suitable test of 
preparation and basic training for any career in art. The 
work in this examination is marked by the staffs of the col- 
leges and schools of art, but assessed nationally by external 
assessors rather on National Certificate lines (p. 154). 

In many cases, on the result of the Intermediate Examina- 
tion, students are advised on their suitability to pursue a 
career in art, though many schools turn down unsuitable 
_ Students at the end of the first year course, which is basic to 
several subsequent courses. The subjects in this first year vary 
depending on the equipment available and the qualifications 
of the staff, and the following is a typical choice of subjects 
and crafts in the first two years. 


Basic or First Year of Intermediate 
Drawing Subjects Objective drawing—natural form flower study; 
in various media Composition; Life drawing; Costume drawing; 


tomy; Geometry and Perspective; Architec- 
tural drawing. 


Crafts Basic pattern for printed-textiles: Pattern for weav- 
ing; Modelling—abstract decorative; Pottery— 
terra cotta; Carving—wood, stone, plastic; Metal- 
work—decorative, creative; Embroidery. 

Lectures 


History of Art; History of Architecture; Heraldry. 
Intermediate Second Year 


Drawing subjects Still life—pencil and wash, pen and wash, water 
colour, tempera, oils; Life drawing; Composition; 
Anatomy; Architecture. 


Crafts Modelling; Painting; Lettering; Bookerafts; Printed 
fabrics; Weaving; Embroidery; Tapestry; Metal- 
work and enamelling; Wood engraving; Litho- 
graphy; Lino cutting. 

Lectures as first year, but History of Craft included instead of Heraldry. 


ee ee eee 
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After the Intermediate course the student may specialise in 
any subject, in fact, one in which he has not necessarily had 
any experience. In the other event when a student on entry 
knows on what he wishes to specialise, he can enter a three- 
year course specially recognised by the Ministry of Education 
for the National Diploma, which incorporates its own basic 
training within the course. These are held only in certain col- 
leges, usually the larger ones, and are particularly applicable 
to industry, such as commercial art, silversmithing, furniture, 
interior design, dress design, shoe design, typography. Other- 
wise the normal National Diploma course extends over four 
years—two years’ specialisation after two years’ Intermediate. 

Part-time day courses are of two types. Those available 
mainly for apprentices who are released from industry, gener- 
ally for two half-days, or one full day per week (p. 205), and 
those for whom the school serves as a cultural and recreational 
centre, offering many classes which are purely cultural, craft 
courses for men and women of all ages interested in these sub- 
jects, and not for vocational reasons. Many hand crafts are 
kept in existence by the patronage of these people who devote 
so much time to them, and have so much enthusiasm in 
developing their skills in them. 

Evening courses are open to all types of students—specialists, 
teachers, trade students—in both vocational and cultural sub- 
jects, again depending on the status, size and staff of the art 
school serving the community. 

Short courses for industry are provided as part-time classes 
in which industry expects students to be trained for some 
specific job or some new skill with new materials. Such 
courses are also available for teachers who are withdrawn from 

‚ teaching on one day a week, or for a week-end course (often 
residential when hostel accommodation is available), again for 
the purpose of training in some new approach or new activity. 

Tn all courses, some degree of extra-mural or non-classroom 
activity is necessary and possible. At the present time there 
are evening classes available on five nights a week, and 
students under apprenticeship, for example, in building, or 
printing, are expected to attend two nights a week specifically 
for vocational training (p. 205), and encouragement is given 
for cultural, sporting and other activities. 

Outdoor study is necessary in art education, as for example, 
in architecture, one of the basic subjects taken by all full-time 
art students. Later, in the National Diploma and other 
courses, students are taken on trade visits, these being incor- 
porated into the full-time timetable, as well as in certain 
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part-time and apprentices' timetables. Theseactivitiesare part 
and parcel of the wider educational approach for the industry, 
and part-time day painting and decorating students may 
visit a paint or a wallpaper factory as part of their normal 
day-release course, or sometimes as a special visit in addition. 
These visits are made throughout the various courses, and 
industries co-operate in allowing students into their offices and 
works for part-time training. Day-release is normally one 
day, or one or two half-days per week, but a short period of 
full-time study may immediately precede a final examination. 
Full-time students may spend vacations gaining industrial 
experience. 


Courses for Intending Art Teachers 


Specialist art teachers are trained in various ways. Teacher 
training colleges have a two years’ full-time residential course 
consisting of several subjects, of which art is one. Students 
may give twice the amount of time to this subject, if taken 
as advanced art. In certain training colleges a supplementary 
course provides a third year in advanced art. These teachers 
are then qualified to teach general subjects including art in 
the primary and secondary schools. 

The art school on the other hand, trains the teacher for the 
Art Teacher’s Diploma, a graduate specialist teacher equiva- 
lent, for all purposes of status and salary. The Intermediate 
Examination course previously mentioned is a necessary part, 
and is followed by a two-year course for the National Di ploma 
in Design for either a specialist subject, or one main and one 
additional craft. 

_ In colleges equipped for training in relation to a specific 
industry, students may take a three-year ‘special’ course, and 
if wishing to qualify as an art teacher, would be required 
then to take a one-year intermediate course after the National 
Diploma in Design, and before taking the Certificate of 


Education, which complet i 
es the Art i 
FA p Teacher's Diploma 
The procedure is either 
Intermediate 2 yrs. National Diploma 3 yrs. 
National Diploma 2 yrs. or Intermediate 1 yr. 
A.T.D. 1 yr. A.T.D. 1 yr. 
The A.T.D. is 


the graduate qualification of a specialist 
teacher of art and craft in a secondary modern, echnical or 
grammar school, a school of art, technical institution, or train- 
ing college. Graduate status can also be obtained through 
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the Diploma of the Royal College of Art, and the Slade 
Diploma, provided in each case they are accompanied by the 
usual qualifications in the General Certificate of Education. 

Art teachers in colleges and schools of art are drawn from 
several sources, and have various qualifications: the Art 
Teacher's Diploma, the specialist National Diploma either in 
Design for Handicraft, or Design for Industry, or they may be 
qualified by experience as a designer or craftsman in the local 
industries which the college of art serves. The recognised 
qualifications have a certain amount of importance, but 
personal qualities, industrial and commercial experience are 
also essential. 

After four years’ training, and completion of the Inter- 
mediate and National Diploma, students wishing to take the 
A.T.D. must make application to the Clearing House for first 
choice of one of the sixteen colleges recognised for this pur- 
pose: Birmingham, Bournemouth, Brighton, Bristol, Cardiff, 
Hornsey, Leeds, Leicester, Liverpool, London (Goldsmiths’ 
College and Institute of Education), Manchester, Newcastle, 
Reading, Sheffield and Swansea. The present Clearing House 
is at the College of Art, Leeds. 

Each of the above centres is a constituent member, 
together with other training colleges in the district, of an Area 
Training Organisation run by the Institute of Education of a 
university. (The School of Art at Newcastle and at Reading 
are each a constituent part of their respective university). 
These Area Training Organisations undertake the examina- 
tion of art students in the Pedagogy Year, and successful can- 
didates are awarded a Certificate of Education. The title of 
the final award varies with the different university institutes, 
but where the term ‘A.T.D.’ is retained, it is the Certificate 
of Education witk the Intermediate and National Diploma 
that together constitute the Art Teacher’s Diploma. 


Artists 

A person wishing to train as an artist, in painting, sculpture, 
commerical art or advertising, would in most cases take a 
general basic training. There is no recognised qualification 
required by industry, nor for recognition as a freelance artist, 
but unless a person has a private income he would require to 
try to establish his reputation as a painter or sculptor, while 
earning a living in commercial art, or by part-time teaching, 
for which there are many openings in London and in the 
provinces. In fact, the part-time teacher, particularly 
coming from industry, is a very valuable asset to any college 
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teaching community. Training must be basically to develop 
good taste and aesthetic appreciation, to achieve technical 
skill and the craft of the various industries. No art school 
can make an artist, but it can at least give him the grounding 
on which his art, his creative ability and genius, can develop 
and later flourish. 

The training of the humorous artist is a peculiar problem. 
Many students, partieularly boys, have an aptitude for draw- 
ing caricatures, largely influenced by present-day artists, but 
they generally lack a sense of humour. On the other hand, 
many humorists lack the ability to draw what they see in a 
humorous way. Natural humour and humorous art is a com- 
bination very rarely found and it is extremely difficult to give 
advice, beyond stressing the need to improve draughtsman- 
ship. Humorous art is unique, and must be left to develop 
itself in its own way and by its own appeal. 


Designers for Hand Craftsmanship and Industry 

Most schools of art provide a basic training course which is 
followed by the intermediate students, and also by those who 
wish to specialise for industry, and such specialist subjects 
can be started during this course. Training as a craftsman 
will mean that the student goes into a studio as a craftsman 
to create his own personal work. Many of these hand crafts- 
men, particularly in pottery, silver and textiles, have had a 
stimulating effect on the industries and have produced many 
prototype designs suitable for manufacture. The studio 
craftsman seeks whatever market is available to sell his own 
products, and a number of them export their work. 


The training of the designer for industry d s largel 
the facilities, 1 E e E be 


school must usually be in the cent 
and supported by that industry. 


recognises certain colleges for takin th ious jects. 
ME M g g these various subjects 


in Design, as well as its equ 
additional subject. There i 


by the National Advisory Co. 
and training of teachers; 


The three-year National Diploma courses have a special 
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significance for industry; one, for example, in dress design, is 
the scheme recommended by the Light Clothing Working Party 
Report, and is related to the recognised scale of payment and 
conditions of work of one National Federation. A Consulta- 
tive Committee representing all sections of that industry, 
locally, and sometimes nationally, acts as an Advisory Com- 
mittee and may even provide machines, apparatus and equip- 
ment, and many of the materials which may be diffieult to 
acquire (p. 213). It advises on factory visits at the end of the 
first year, and in the second and third years, and arranges also 
for factory training during the third year of the course for 
anything from three weeks to a month. Other visits to 
museums and dress shows are arranged by the college, and 
distinguished lecturers in fashion, editors of trade journals and 
manufacturers, give talks on all aspects of dress. A depart- 
ment of this type must necessarily carry a wide contemporary 
range of materials, but also should have general amenities and 
facilities which themselves exemplify a high standard of 
design—for example in refectories, common rooms, and in a 
few colleges, hostel accommodation also. 

The subjects in the first, second and third years are 
enumerated below: 


Dress Design Course—Subjects 


Year 1 
Principal subjects Dress design and dress details; Dress cutting and 
making; Knitwear, design, flat-cutting and 


making-up. 
Subsidiary craft Embroidery—hand; Weaving—hand loom; Fabric 
subjects printing—block and screen for dress; Millinery. 


Subsidiary general History of costume; Life drawing from nude and 
subjects costume model; Sketching—accessories; Letter- 


ing—simple layout. 


Year 2 f 
Principal subjects Dress design and dress modelling; Dress cutting 
and making; Knitwear—outerwear, underwear. 


Subsidiary craft Knitted fabric structure; Embroidery—machine; 
subjects Millinery. 

Subsidiary general History of costume; Life drawing. 
subjects 


Year 3 


Principal subjects Dress design and dress modelling; Dress cutting 


and making; Knitwear—outerwear, underwear, 
swimsuits, slumberwear, cardigans. (n.b. Stu- 
dents may specialise in outerwear or underwear. 
woven or knitted, in any section.) 
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Subsidiary craft Knitted fabric structure, including garment mak- 
subjects ing оп circular machines; Embroidery— 
machine; Millinery. 


Subsidiary general Costume and presentation—all media; Life drawing. 
subjects 


Metalwork in marked contrast presents a different pattern, 
but again there must be some co-operation on the part of local 
industry in providing opportunities for the students to carry 
out actual work, as well as visits to factories, trade exhibitions, 
museum collections and special lectures. 


Art Metalwork Course—Subjects 
Year 1 
Principal subjects Design and practical work—hand processes——:.<: 
basic exercises; Design and practical wor) 
machine processes—set basic processes; Methuds 
of production; History. 


Subsidiary subjects Metal engraving by hand; Geometrical drawing 


and perspective; Museum study; Drawing and 
colour; Lettering. 


Year 2 
Principal subjects Design and practical work—hand processes—set 
basic exercises; Design and practical work— 
machine processes— set basic exercises; Methods 
of production; History of silversmithing; Tool- 
making for press and spun work; Design of 


simple decoration for engraving, enamelling, 
chasing. 


Subsidiary subjects Metal engraving by hand and machine; Prototypes, 
model making and casting in plaster; Plating 
and gilding; Museum study; History and 
methods of enamelling and chasing; Simple pre- 


anon from tracing and b!ue prints, isome- 
ries, 


Year 3 Design of a. ecclesiastical and civic plate 


b. presentation medals and jewels 

€. silver and plate for mass production 

d. mass production in plastic 

Use of ornament; Enamelling, engraving, casting 

and chasing; Research in design and tool making 
for silver and plastics; Production by hand and 
machine; Presentation drawings and perspec- 
tive; Study of materials and new approach in 
development of ideas, (n.b. During the third 
year, students may specialise in either hand or 
machine production of metalwork, silversmith- 
Ing or production of thermosetting plastics.) 
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These three-year courses are generally bound to local as 
well as national requirements. 

The two-year courses at special level are similar, after the 
basic training mentioned before, and many schools are recog- 
nised for these subjects—fabrie design, embroidery, drawing 
and painting, bookbinding, commercial art, etc., and they 
follow roughly the same lines as the three-year examples 
shown. In general; special courses require full-time study, 
but many schools insist that students do four days per week 
studying specialist subjects, with the fifth day on subsidiary 
background and general subjects and activities helpful to 
them later in life. On the other hand, there are courses where 
three days are given to the main course and two days to the 
additional subjects, which are recognised by the National 
Advisory Committee on Art Examinations. 

Hand embroidery may be taken as a handicraft subject for 
the National Diploma, but machine embroidery for industry 
would be an entirely different course, determined largely by 
the limitations of the machines and the stitches they make. 
'They have little in common except the name embroidery, 
though one may have some affinity with the other, and 
inspiration ean be drawn for machine embroidery from hand 
embroidery, contemporary and antique. 

Similarly furniture may be designed for manufacture in 
bulk, whereas the handicraft person would produce one piece 
or suite, largely by hand methods, though, of course, he will 
use some machines, like thesaw and planer. On the other hand, 
a designer for machines may make some use of handicraft 
equipmentand tools in his training. Nevertheless, though they 
may have something in common, design for industry is an 
entirely different occupation from design for craftsmen. 


The Industrial Designer and, Consultant 

The industrial designer and consultant should not be con- 
fused with the designer for industry as such. The industrial 
designer to-day usually is drawn from those with engineering 
or architectural experience, or with art training, or a com- 
bination of them. Describing the industrial design consultant, 
Mr. F. A. Mercer, Editor of Art and Industry, said, * . . . he 
must be a man of executive calibre. Not only must he him- 
self be а man of imagination and good taste, with an appre- 
ciation of the value of good, clean-cut, simple lines, and have 
a technical background enabling him to understand the 
nature of materials and methods used in their conversion into 
products, he must also be able to express his own ideas in 
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graphie form; be able to gather round him, train and inspire, 
а team of design specialists, working in harmony to a single 
purpose. Even this is not enough. ' He must also be tactful, 
able to get along with executives and technicians in his 
clients’ businesses, and be able to understand their problems 
and assist their solution" [6]. 7 s 

A few years ago, people for the display indüstry were 
gathered from three sources, from the cabinet makers, sign- 
writers from the painters and decorators, and designers of 
various kinds, but these have now gradually merged and 
become a separate profession, with its own essential subjects 
for purposes of training. : 

Industrial design grew out of mass production, which calls 
for a fully developed design prototype before manufacturing 
begins. Because ofthe aesthetic limitations of most.enpineers, * 
technicians and workers on the one hand, and buyers and 
salesmen on the other, it has become extremely important 
that edueation for an artist-designer must be developed 
with an engineering production viewpoint. The essential 
requirements are good taste, creative ability, and a know- 
ledge of tooling required for mass production. In the recog- 
nised American colleges, following the freshmen's year of 
foundation art, which is very similar to the basic training in 
-England mentioned earlier, the student must study materials: , 
and structure, production methods, two and three-dimensional 
design, industrial design, aesthetics and history of art, and 
social institutions. In the following years is added delinca- 
tion, product development, experimental design, wood tech- 
nology and human relations. In the final year, the main 
Subjects of the earlier years are continued, plus presentation, 
principles of photography, market research, a study of 


contemporary civilisations and great books, and an introduc- 
tion to science, 


Place of Competitions 


The question of competitions is a complex one for both art 
ан апа Staff. Certain piufessional bada of standing, 
vu is Society of Arts, and publishers of magazines like 
© and Industry and Vogue, encourage competitions in design. 

ecently, the Institute of Packaging provided a competition 
for professional designers, as well as for art students. 


ae ud REUS must consider which are desirable and 
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professional artists. The difficulty often arises in knowing how 
far such competitions would be of benefit to students, and 
give an outstanding student the opportunity of gaining some 
recognition of his merit. Several students have made good 
by the encouragement of those noteworthy bodies mentioned, 
particularly Art and Industry, a journal which has encouraged 
several large industrial firms to give specifications and offer 
prizes for design for their products. Another is the fashion 
journal Vogue, which year by year invites students to enter 
for.a competition, and apart from prizes, gives facilities for 
six months’ experience within the Vogue offices, and subsidiary 
_.activities, or helps the student to find a suitable post. 
The Master Printers’ Gold Medal Layout Competition has 
. great popularity in the printing-trade, and in advertising, and 
'engages the interest of industry, the advertising agencies and 
operatives themselves, as well as art schools, in two awards, 
Gold and Silver Medals, for those over 21 and therefore in 
professional practice, and those under 21 years of age. 
"Undoubtedly the stimulus of these competitions has done 
much to develop higher standards of layout for typography. 


-Various Examinations and Bodies concerned with them 


Ministry of Education. The Ministry of Education has been 
Тог many years responsible for the qualifying art examinations 
in all subjects and established, after publication of the Bray 
Report, an Advisory Committee on Art Examinations drawn 
from many professional art, technical and other bodies [7]. 
The examinations, held annually in May, are run by the 
Ministry of Education through the National Advisory Com- 
mittee on Art Examinations, and are examined internally and 
assessed externally (p. 158). The examiners concerned with 
the assessment ‘are nominated by the Committee, but repre- 
sentatives of the National Society for Art Education are asked 
to nominate the teacher assessors, now appointed on the same 
conditions as the other examiners. It is therefore a natural 
development that the Intermediate Examination should be 
mainly examined locally, with a spot test, taken from any 
group at will, by the Examining Committee. еее. 
So far as the National Diploma in Design examination 1s 
concerned, the examiners are nominated in the usual way by 
the National Advisory Committee who choose artists closely 
associated with industry, often members of the Society of 
Industrial Artists. In each group of assessors there are again 
two nominees from the National Society for Art Education. 
'The work done at recognised centres is marked internally and 
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sent to the Ministry together with two sheets of examples of 
work which has been done during training. Only recently 
has the work done during the two years of training been con- 
sidered by the assessors as contributing to the final examina- 
tion result. Thus, the Bray Committee's recommendation 
that greater responsibility should be placed on the professional 
bodies concerned, the schools of art, and Local Authorities, 
has in fact been accepted in practice. 


The City and Guilds of London Institute. Recently, the 
City and Guilds of London Institute (p. 150), which is recog- 
nised as the main examining body for craftsmanship, has 
made alterations in certain examinations, in leather and 
clothing technology, for example, to stress the importance of 
design, and this trend is certainly appearing in other subjects. 
At the same time, there is no possibility of the City and 
Guilds Examinations being dominated by design, but it is 
now a necessary part of the examination. 

The changing emphasis with regard to a more scientific 
content in other courses and examinations is an analogous 
development (p. 424). 


The Royal Institute of British Architects. The Royal Insti- 
tute of British Architects is not a teaching body but is an 
examining body whose final examination (A.R.I.B.A.) is now 
the only qualification accepted by the Architects Registra- 
tion Council for admission to the Register of Architects. 

There are 14 schools of architecture which provide a five- 
years' full-time course in architecture leading to the award of 
а degree or diploma which is recognised by the R.I.B.A. as 
equivalent to the final examination of that Institute. These 
Finals' Schools are visited yearly by two External Examiners 


approved by the R.I.B.A. and j 
We and every five years'by the R.I.B.A. 


There are four Schools of 
А А P ; 
three-years full-time course in architecture leading to the 


not recognised by the R.I.B.A., 
architecture preparing students for 
ons which they then take at a 


Which provide courses in 
the R.LB.A. Examinati 
recognised centre, 
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The Area Training Organisations 

Following the MeNair Report [8] the universities established 
Institutes of Education to be responsible for the organisation 
of teacher training. 

Training colleges and the education departments of univer- 
sities were the first to come under the new system, but when, 
in 1953, the Ministry of Education relinquished its responsi- 
bility for the Art "Teacher's Diploma, the colleges of art 
mentioned on page 313, also became members of their local 
institutes. In each area, the institute, as the training organisa- 
tion, has taken over the examination of students training for 
the teaching profession, whether in the university, the college 
of art, or in the training colleges. The constituent members 
co-operate in such matters as assessment, and in the Board 
of Studies. 

Examination requirements vary as between the different 
institutes, but in general an art student in his Pedagogy Year 
will be assessed on practical eraftwork, theory and written 
work done during the course, teaching ability and a written 
examination. The Area Training Organisation provides 
external examiners, and awards a Certificate of Education. 


Professional Bodies Interested in Art and Design 

Royal Society of Arts. From time to time, the Royal Society 
of Arts (p. 154), has awarded bursaries for students, premiums 
for discoveries and inventions, and awards in Fine Art and 
Design for Industry [9]. It organised, in 1760, the first public 
exhibition ever held in this country on contemporary paintings 
which led to the founding of the Royal Academy, and in 1851 
the first International Industrial Exhibition in Hyde Park 
which was housed in the Crystal Palace. Rd 

The Society tha been responsible for sponsoring, in connec- 
tion with various industries, competitions, travelling scholar- 
ships, bursaries and prizes for students in industrial design 
over a long period of time, and these have had special signifi- 
cance and interest, not only to the students but to the 
industries concerned. : z ў 

Many of the industries have shown particular interest in the 
winner, and frequently those gaining travelling scholarships 
have been offered posts as designers in industry. Another 
activity of the Society is the seasonal lectures at which the 
subjects of art and design have been given prominence, and 
several of the lecturers have been awarded silver medals. 

National Society for Art Education (N. JS.A.E.) Apart from 
its important long-standing professional activities (p. 166), the 
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iety co-operates in active partnership with many other 
ies to further the cause of education generally as well as 
art education. A journal is published two to four times a 
year, deals with various aspects of art and education, 


organised. The Soci ublishes Athene, an annual Journal 
of the Arts [11]. DEP 

The Association of Art Institutions (4.A.I.). Its formation 
and functions compared to A.T.I. have been noted (p. 163), 
but. its objects may be emphasised here; *to facilitate agreed 
action among governing bodies, to promote the efficient 
organisation and management of art colleges and schools of 
art and to assist the development of art education'. To this 


tive Landscapes of the 19th Century’ [12]. 

The Council of Industrial Design and the Scottish Committee 
of the Council. The Council of Industrial Design, and its 
Scottish Committee, Set up by the Government in 1944, were 
the first publicly financed organisations of this kind in the 

d. To-day other countries, both inside and outside the 
nwealth, are following this British lead. 
Council 1з а grant-aided body under the Board of Trade 
na with the wide and important task of improving the 
m of British manufactures by all practicable means, but 
ei y controls or „dictation. It is primarily an advisory 
and publicity organisation offering services to industry and 
commerce, government departments and the public. These 
f gn policy to manufacturers; 
oh ‘well a the employment of designers; an illustrated index 
interest ‘signed consumer goods; selective exhibitions of 


in to the home and export trade fonts 
visual ai * wade; publications and 
bs узн he Schools and the public; information and photo- 


Press; advice to the retail trad i 
i Re^ A е; photographic, 
magazin € and book libraries; and the monthly magazine, 
Pid M i qe mall organisation in comparison with the 
total staff u е (9280. Its grant in 1953 was £100,000; its 
oer 100 The 94 Members of the Council, the 
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majority of whom are well-known industrialists and business 
men, are unpaid and are appointed directly by the President 
of the Board of Trade [18]. 

The Society of Industrial Artists, The Society of Industrial 
Artists is the representative professional body in Great 
Britain for designers engaged in industry and commerce [14]. 
The purpose of the Society is to promote the improvement of 
industrial and commercial design, and the affixes granted by 
the Society are recognised as a guarantee of aesthetic ability, 
technical competence and professional integrity. 

Among the Society’s activities are the establishment of 
scales of average fees and recognised conditions of contract 
and employment; and representing the interests and view of 
practitioners in all matters affecting ihe prope of design. 
Membership is open only to practising designers, who are 
required to submit evidence of their work to a selection com- 
mittee, and who undertake to observe the Society's code of 
professional conduct. Design conferences, discussions and 
exhibitions are arranged by the Society from time to time. 
The Society's Journal appears six times each year and 
Designers in. Britain, a review of commercial and industrial 
design, is published biennially. 


Art Qualifications—Certificate, Diploma, Degree 

These titles vary according to the subject, the awarding 
institution, and the importance given to the subject regionally 
and nationally. Even the term ‘Diploma’ has different mean- 
ings in that sometimes it does, and sometimes does not, carry 
graduate status. Therefore anyone wishing to qualify for a 
career in art education should seek accurate information from 
the colleges of art, from industry or professional bodies. 


Recognition of Training and Salary Scales for Art Teaching 

The art teaching profession is represented on the Burnham 
Technical Committee by two members from the National 
Society for Art Education (p. 166; Appendix, p. 617). These 
representatives also serve on the Burnham Reference Com- 
mittee to deal with all matters regarding salaries of art 
teachers in any type of institution. 


The Royal College of Art 

The Royal College of Art was established in 1887 on the 
recommendation of a Report by a Select Committee on Art 
and Industries which suggested the formation of a School of 
Design in which there should be practical as well as theoretical 
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instruction, and also where the direct application of art to 
manufactures should be deemed essential. In 1896 the 
School was given the title of ‘The Royal College of Art’ and 
from that date granted the Diploma of Associateship. Its 
mode of governance, finance and organisation have recently 
been greatly altered, with far-reaching changes, actual and 
potential, which have been graphically described by the 
present principal [15]. 

To-day the College has six separate schools which were 
originally contained in the School of Design—ceramics, 
fashion design, graphic design, silversmithing and jewellery 
(including the Department of Industrial Glass), textile design, 
wood, metals and plastics, and each school now provides 
specialist training for designers for industry. 

Recruitment to the College is normally by competitive 

entrance examinations held in January and February each 
year for admission at the beginning of the following autumn 
term. These are divided into three parts—submission of 
testimonies of study, followed later by practical and written 
examinations at the Royal College of Art, and then a personal 
interview. Students are not admitted to the College until 
after National Service has been completed, but may sit the 
examination before call-up and be granted a provisional 
place in the College on return from service. Individual 
students of exceptional ability may be admitted without pass- 
ing the normal entrance examination. Most students, how- 
ever, have received some form of training in the schools and 
colleges of art, for it is considered advantageous for candidates 
to have had not less than two Years’ training in a recognised 
art or technical college, or school of architecture, before taking 
the entrance examination. 
3 On successful completion of the various ccurses, the student 
1s awarded the Associateship of the College, but in the separate 
Schools of Wood, Metal and Plastics, Textile Design, Ceramics, 
Silversmithing and Jewellery, is awarded a Certificate. The 
Diploma, Des.R.C.A., is given only after the satisfactory com- 
pletion of a further nine months working in industry. Both 
Diplomas, the A.R.C.A., and the Des.R.C.A., together with 
preliminary general education qualifications, fulfil the require- 
ments of the Ministry of Education Rules 109, and are 
accepted for graduate status and salary [16]. 


Chairs of Fine Art were established on the Ъ i 
equest of Felix 
Slade at Oxford, Cambridge and London, and e University 
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College, London, and he made a further bequest to endow six 
scholarships in Fine Art and to found a school of art. Students 
are admitted to the Slade School of Fine Art annually in 
October, and require a General Certificate of Education with 
Passes at Advanced Level in one or other subjects, but 
examination qualifications are not regarded as essential for 
admission to the Slade School for its Diploma course. Students 
who enter the course, study for the University of London 
Diploma in Fine Art [17]. 


Colleges Recognised for Art Teacher's Diploma 

In the sixteen centres recognised for A.T.D. in association 
with the Certificate of Education of the Area Training 
Organisations (p. 318), opportunity is given during the 
one year course for students to have practice and theory in 
teaching under supervision. A Master of Method is in charge 
of these teacher training departments, assisted by other 
specialist members of staff. 


Regional Arrangements in Art Education 

In 1939 an attempt was made by the Ministry of Education 
to establish Regional Colleges of Art for the purpose of provid- 
ing the very best training, i.e. where equipment was available, 
and to make it possible for uneconomic classes in smaller areas 
to be transferred to the regional college. A notable achieve- 
ment of this co-operation was in the Southern Regional Col- 
leges of Art, comprising Southampton, Portsmouth, Bourne- 
mouth and Winchester, where advanced training is available 
at one or other School and each School specialises in one 
direction or another. Other colleges have been recognised as 
regional colleges in themselves as at Bradford, Leicester, 
Leeds, Manchestér. Я 

An important advantage of regional arrangements 1s that 
industries in rural areas can have facilities for training in 
the best centres, either in short term evening classes where 
transport is available, or in longer term training when 
staff from the larger colleges can be seconded to the smaller 
schools. 1 ) 

One of the most significant panels established by the several 
Regional Advisory Councils (p. 185) is that dealing with (X 
and Design, on which the Council of Industrial Design and the 
Society of Industrial Artists have been asked to nominate 


specialists. 
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Co-operation Between Colleges of Art and Technical Colleges 
and Universities 


ditions. Besides printing, there is obvious need for co-opera- 
tion in boot and shoe, textiles, in worsted, printed and knitted 


analogous to that of architecture with building. The success 
of all teaching depends on the teacher, but the environment 


шоу may, and probably does, send students to the college 
of art, for design, colour and subjects for which it is properly 
equipped and staffed, Many schools of art are housed within 


and administrativel are int i ge 
Dress 3 E egral parts of technical colleges 


wii. на. with the universities is chiefly in connection 
ith the training of art teachers and the examination of 
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university and the primary and secondary schools, there is 
often a close link with the museum and art gallery. This 
includes exhibitions as well as facilities for study. 


Exhibitions and Facilities available; Design Centres 

Many schools of art are housed in buildings of their own, 
others form a small part of the technical college, or exist in 
some part of another building, such as a museum. 'The 
facilities available for exhibition purposes, therefore, vary à 
great deal. Those with a central hall for exhibitions are very 
rare, but in such cases they not only serve their own purposes, 
but those of various industries for which special exhibitions 
of particular interest to students and industry are held, and 
also for the encouragement of a progressive outlook on art 
and craft teaching in schools of general education. 

The establishment of design centres has provided students 
with fresh opportunities for study, and through exhibitions 
the contemporary international background has been made 
readily available. This has been particularly true in the case 
of the Cotton Board (p. 422) which has had considerable experi- 
ence in providing lectures and exhibitions, and in the selection 
of students with ability in design, for direction to the industry. 

Unfortunately, the Design and Research Centre for the Gold, 
Silver and Jewellery Industries has been disbanded, but the 
Goldsmiths’ Company retain’ a large selection of photographic 
reproductions of new work of contemporary design, and offers 
other facilities for study, and for borrowing and buying 
photographie prints. 

The Crafts Centre of Great Britain has a permanent 
exhibition of work by eminent craftsmen in ceramics, metal- 
work, textile fabrics, wood engraving, lithography and the 
like. It was estéblished by certain Craft Societies of Great 
Britain with the help of the Board of Trade, and the work 
exhibited is available for sale [18]. 

The International Wool Secretariat offers probably the 
widest range of all facilities available on the сауар ы 
being admirably equipped to deal with all the tec us 
aesthetic and fashion aspects of the uses of wool. Its publica- 
tions are offered free with the exception of Wool уне 
which shows the part played by wool in display and fashion 
and is a noteworthy production [19]. 


The Ministry of Education’s Effect on Art Тт айпа ; 
The Ministry of Education’s action in passing P = 
examinations over to the ДАШ АП Ory Кош 
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Art Examinations and thus in part to the professional bodies, 
was an excellent one, for a good deal of co-operation has 
resulted between the interested bodies, particularly the 
Association of Art Institutions, and the National Society for 
Art Education. In fact, had the Ministry asked the profession 
to take them over earlier, the National Society for Art Educa- 
tion would have been extremely reluctant to do so, but confi- 
dence has now been established effectively, with the interest 
and co-operation of the H.M.Is. and the principals of the 
colleges. Not only was the Ministry directly responsible for 
the art examinations, but also for the Royal College of Art 
until lately, when it appointed an autonomous governing body 
(р. 508, ref. 32). 


tions from time to time, with a view to doing two things— 
making them. more applieable for teachers of art, and for 
designers for industry—it has never succeeded in interesting 


days after two or four years’ training. At the same time, the 
Inistry of Education received no criticism on the punctilious 


examinations themselves, apart from these anomalies of good 
students failing which, of Course, may still occur. Criticism 
does not now go to the Ministry but to the committee respon- 
sible for the examinations, This committee is divided into 
two sub-committees, one for the purpose of running the 
examinations effectively, and the other known as the Schemes 
Sub-Committee, All schools and colleges submit schemes to 


the Ministry who in turn pass them to the Schemes Sub- 


has the necessary equipment, the proper teaching staff, 


of Students, and al j 
ie any dd d bine and also whether the subject 
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There is still some criticism to the effect that those respon- 
sible for the examination have not yet solved the problems 
arising from the fact that one examination is considered suit- 
able for two different purposes. The suggestion that one 
examination should be held for intending art teachers, 
together with handieraft, and another for those specifically 
training for industry, is likely to be much discussed in the 
near future. The solution may lie in some scheme similar to 
the National Certificates available in technical education for 
subjects like textiles. 


The Function of the College of Art 


The college of art is expected first to serve industry, insofar 
as it is responsible for training designers and craftsmen, gath- 
ering together the suitable ability available in the area. 
Secondly, it must act as a cultural centre for the area, pro- 
viding non-vocational classes for men and women interested 
in various aspects of painting and crafts. Thirdly, it should 
to some extent, act as a corporation department, advising on 
aesthetics generally, but particularly in such matters as letter- 
ing, heraldry, furnishing, silversmithing, pageants and street 
decorations, printed matter, and interior decoration for civic 
purposes. Fourthly, the college of art should be a centre for 
advice and encouragement on all matters concerning art 
education in the local primary and secondary schools and 
evening institutes. In most areas the college or school of art 
provides classes for serving teachers, while in some cases the 
principal or members of his staff pay regular visits to schools 
in an advisory capacity. aA ee ae 

The standard of design of contemporary exhibitions is now 
so high that whenever space is available colleges of art should 
offer facilities in this field. Inevitably a good deal of space 1s 
required for this purpose, which some Local Authorities might 
consider extravagant; nevertheless others consider it an essen- 
tial part of the activities of a school of art, and therefore of 
great value to staff, students and the community. 

Staff. The scope of activity of a college of art depends n 
the reputation the college has made in industry. Certain - 
leges have made their mark there, and some of the smaer 
schools have made a real contribution to the traming and 
aesthetic side of one certain industry, in whose subject s 
specialise. "The great penalty in art teaching epa les 
in the present salary scales which are largely based on 


rt can never compete with the 


numbers, for the college of & 1 kas of 
technical college on numerical strength, but its work 1 
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profound importance to the country's industries and to the 
community. 

Research. "This term is normally applied to technological 
and scientific subjects. At the same time, a form of research 
is done in a college of art comparable with that done in tech- 
nical college or university, involving experimental projects 
and prototype work. In this way a Progressive attitude 15 
maintained, and encouragement given to the exploration of 
new methods and materials in every department of the college, 

It is most important that staff and groups of students 
should have opportunity to do this in connection with indivi- 
dual industries, craft Processes, and teaching methods. More- 
over their timetables should hot be so heavy as to prevent 
them pursuing their chosen work. 
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CHAPTER XI 


WOMEN IN FURTHER EDUCATION 
By MISS E. HOLLINGS, В.А. (ApMin.) 


Women take advantage of the further education facilities of 
this country equally with men. The 1952-8 Report of the 
Ministry of Education shows that out of 2,061,718 students in 
all grant-aided establishments 1,061,038 were women. In 
addition 74,447 women (as compared with 62,756 men) 
attended adult education courses of various types, including 
Sustained courses, Women are in attendance at practically 
every type of course offered but naturally the Majority of 
them come for Subjects concerned with their personal or 
domestic Ше. In 1952-8 there were the following enrolments 
in classes in domestic and women’s subjects: 


Full-time students 1,198 
Part-time day students 19,113 
Evening class entries 555,072 


The evening class entries have been analysed by the Minis- 
try of Education on a subject basis, Assuming at most two 
class entries for students, these are equivalent to some 300,000 
students, Since they are almost 90% of the total they should 
Sive us a fair picture of the order of popularity of women’s 


most popular ОЁ women's Subjects and account for 78 % of the 
total class entries, of which dressmaking itself attracts 48 95. 
Cookery has only 15% and the entries for child care and home 
nursing are Surprisingly low, This pattern might possibly 
change with the Spread of facilities, but it is safe to assume 
that needlecraft subjects will always retain their place at the 
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TABLE 42 
EvkNING CLAss ENTRIES IN Domestic AND Women’s Sussects, 1952-3 
Major establish- 
ments ani 
Evening Art 
Needlecraft Subjects Institutes establishments Total 
Dressmaking 248,121 10,450 258,571 
Glove making 3,560 81 8,641 
Millinery 7,207 1,236 8,443 
Needlework and Embroidery 102,503 6,964 109,467 
Rugmaking and Quilting 11,400 62 11,462 
Soft Furnishing 25,276 623 25,899 
Tailoring 24,703 1,384 26,087 
Upholstery 6,157 180 6,337 
Other Needlecrafts 2,982 13 2,995 
"Тота, 431,909 20,993 452,002 
Child Care and Nursing 
Child Care 999 
Home Nursing 2,796 
Тот. 3795 8795 
Other Subjects 
Cookery 83,671 812 84,483 
Housecraft 12,222 22 12,244 
Laundry 59 59 
Miscellaneous and General 1,589 — 1,589. 
Toran 97,541 834 98,875 


institutes which had needlework on the curriculum with dress- 
making as an ‘advanced course’. Classes in the repairing and 
making of clothes in those early days of low wages offered to 
women a real opportunity to help the family economy, and 
contributed in no small measure to the self respect of its 
members. Similarly throughout two major wars, when the 
textile industry was mainly engaged in equipping the fighting 
men and women, the ‘make do and mend’ classes made a major 
contribution both to the family and to the national d 
Even to-day when the standard of living is a little higher an 
mass production has lowered the price of some clothes, women 
still find it an economy to make clothes. 

But if the time should come when clothes become ven 
cheaper there may be some decline in dressmaking nor ro a 
many women have a strictly utilitarian attitude tow * E 
attendance at classes. The busy housewife will carefully Ed 
sider what value she can get from the sacrifice of be puny 
labour. Thus as the price of hats has gradually xn m 
has the demand for millinery classes decreased. Just a A 
end of the last war the shortage of consumer goods broug 
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thousands of women into colleges and institutes solely to make 
handbags, slippers, gloves and toys. Attendances declined 
for these subjects as the shops began to replenish stocks in the 
following years, Similarly, as furnishing textiles became 
cheaper, and women could themselves make curtains and 


the City and Guilds of London Institute ( Chapter V). For the 


| | subjects (in evening 
classes only) are Compared with entries for the examinations 
of the City and Guilds of London Institute, 


Entries for 
Class C and G 

з entries examinations 
Dressmaking 307,278 1,275 
illinery 4,846 28 
Needlework and embroidery 130,561 475 
Tailoring 29,125 79 
470,810 1,857 


Women’s subjects to be 
ing Institutes. It was a subject 
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which needed more space and more equipment than needle- 
crafts in the days when money for education was difficult to 
raise. The first teachers must have had difficult times. We 
read that in 1886 the Manchester School Board, which was 
considered a progressive one, provided for each class one gas 
cooker and one cupboard for equipment [1]. Classes of over 
100 were usual and for practice ten students worked at each 
of ten tables, each student preparing one small part of the 
main dish and having to be restrained from enthusiastically 
trying to do more than her share! 

Accommodation and equipment problems are still with us. 
So, too, are the problems of providing teachers. The teachers 
of cookery in the first women's institutes were the product of 
those early schools of cookery set up under the patronage of 
Queen Vietoria and with the impetus of the rising public 
interest in science resulting from the Great Exhibition. The 
first school, the National School of Cookery, was housed in 
the Exhibition buildings in 1878 and within the next four 
years schools of cookery were set up in Liverpool, Leeds, 
Edinburgh, Glasgow and Manchester. The trained women 
from these schools were sent out into their local areas where 
committees of management organised cookery classes for 
women. They found the newly formed women's institutes 
fruitful ground both for the teaching of cookery and the 
training of teachers. But the training colleges which devel- 
oped from these schools of cookery have ceased, in the main, 
to provide teachers of adult classes and have concentrated on 
teacher-training for the secondary school stage. Improve- 
ment in salary scales has meant a disinclination on the part of 
the full-time teachers in secondary schools to do additional 
evening work and in many areas there is а shortage of teachers 
for evening classe$ in cookery. ALS Ree 

The proportion of students taking examinations 1n cookery 
is somewhat higher than that in needlecraft subjects. In 
1952 when class entries (in evening institutes only) were 
95,607 there were 1,598 entries for the City and Guilds of 
London Institute’s Examination in Plain Cookery. This is 
possibly because, accommodation and equipment for cookery 
being limited, colleges are inclined to give preferential ral 
to those wishing to take examinations. Most of these students 
have definite aims of qualifying themselves. Thus the TORE 
trainees of the gas and electricity undertakings have always 
been encouraged to take the City and Guilds ташап ш 
to the part-time teacher's grade in cookery as well as d 
housecraft examination of the same body. The new gas ап 
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electricity boards have continued this policy and now give 
facilities for day-release. Other students, often mature house- 
wives, set out to qualify themselves as part-time teachers of 
сооКегу and find occupation not only in evening institutes 
but with maternity and child welfare departments, with 
voluntary bodies and with commercial undertakings. 

In the past the domestie cookery classes provided the only 
places where those engaged as cooks or caterers or those 
wishing to set up tea rooms could get any help. Over the 
past 10 years however there has been a most interesting 
development in vocational training for this work. Never- 
theless, the majority of students still come mainly for 
immediate wishes rather than needs. Many want help, not 
on the nutritional side of the work which they really need, but 
to learn to produce attractive dishes. Almost daily there are 
applications from women for ‘high class’ or ‘fancy’ cookery 
or for cake decoration, when their knowledge of basic cookery 
is of the scantiest. A good piece of educational work might be 
done if these women could be accommodated in short inten- 
sive courses of the demonstration type that might encourage 
them to take up the study of cookery and nutrition more 
seriously. There is certainly a great field of work after the 
end of 14 years of food rationing to teach young housewives 
the full use of the foodstuffs which are now available for them. 


Domestic Courses 


Very few women attending in the evenings take organised 
courses covering the wider aspects of household management, 
which require attendance on two or three evenings per week 
over a period of years. A few take sustained courses leading 
to the City and Guilds examinations in cookery and ultimately 
to housecraft, but in 1952 there were only 180 entries for the 
latter examination. 

The regional examining unions offer planned domestic 
courses, but these are taken by comparatively few and at the 
preliminary level only. Of the 19,188 part-time day students 
most attend for single subjects, and it is probable that the 2,284 
students released by their employers come mainly from gas 
and electricity boards and hospital authorities, to take courses 
in cookery or laundry or housecraft to help them in their jobs. 

_ Full-time domestic science courses are established in specia- 
lised colleges and in many women’s departments, though the 
total of 1,198 students is not a large one in comparison say 
with 11,833 women attending full-time courses for commer- 
cial and professional occupations. These domestic courses 
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are used by a few students as a preparation for home life. 
Some come to fill in time while waiting to begin other careers 
such as nursing, others come to continue a subject which they 
have liked at school and because they would like some job 
connected with domestic science. They may eventually 
obtain posts as trainee demonstrators for gas and electricity 
boards or solid fuel equipment manufacturers, or as trainee 
housekeepers or matrons. 

These full-time courses in domestic subjects are usually 
organised for external examinations. Some colleges take 
those of the regional examining unions, some those of the 
National Council of Domestic Studies [2] but most take those 
of the City and Guilds of London Institute. A typical scheme 
of work may include cookery and needlework or dressmaking, 
with housecraft to follow in the second year and including a 
little general education. Such a scheme though comprehen- 
sive in training is inclined to be narrow in its conception, 
always keeping examinations well in mind. There is not much 
evidence of wider studies and herein lies a weakness that 
requires some thought and action. Several of the students 
who began in this way have continued with courses for as 
many as four or five years taking as targets the various City 
and Guilds teacher's certificates (p. 152). 


Preparation for Marriage 

The bearing and rearing of children is still the most impor- 
tant of all jobs, for without it the race would perish, and itis а 
task which calls for intelligence and skill of a high order. The 
mother combines many jobs—that of housekeeper, cook, 
handyman, dressmaker, nurse, teacher, companion. For her 
transmissive and gppreciatory functions she needs a wide 
education. To Acquire domestic skills and learn the manage- 
ment of the home she needs special training, so that she may 
be helped to perform her job with as little frustration and as 
much economy of time and effort as possible. Not until mar- 
riage is imminent or she is already embarked upon her new 
job does she realise her deficiencies. Even then she does Par 
quite know what she wants, and rarely comes for the sustaine 
domestic courses which she really needs. There are of coure 
difficulties for married women. They are still the family 
bulwark in case of trouble and must bear the strain. The 
illness of the breadwinner, of the children, of the PARE 
neighbour, the visit of the plumber, the electrician, zi 
decorator, all militate against the married woman s atten 
ance at classes. 
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Most women continue working until their marriage, and an 
increasing number thereafter until the birth of the first child. 
The first years of child bearing are especially difficult for a 
woman and it is then, when she needs most help, that her 
liberty to attend classes is curtailed. There have been experi- 
ments in the provision of crèches attached to women’s insti- 
tutes with paid helpers to look after the children, but with 
space at a premium in most colleges it is unlikely that this 
type of provision will spread. Evenifit were so, it is doubtful 
whether any but a few mothers would attend except for the 
classes which give them immediate practical returns in cooked 
dishes or finished garments. For the subjects the young wife 
needs urgently—the planning of the work of the home, the 
wise spending of the family income, the physical and psycho- 
logical care of the family—there would only be a small 
response and that probably from mothers intelligent enough 
to need it least. The great opportunity for this important 
educational work will come when county colleges are estab- 
lished. Then almost all prospective parents will come within 
the system of further education and boys and girls can be 
taught together their responsibilities in family life and some 
domestic skills. 

The further education college will however always have 
responsibilities in this field. The Ministry of Education 
Circular No. 117, 5th July, 1946, drew attention to this. 
Under its stimulus many interesting experiments were made. 
One venture, arranged for engaged couples, attracted an aver- 
age of 150 students to a 12 weeks’ course which was offered 
every winter session for three years. The courses were of the 
lecture and discussion or demonstration type with well-known 
men and women lecturers. There were, however, very few 
men in any group and those, elderly bachelors! Similarly to 
meet the special problems of marriage and homemaking in à 
foreign country, many colleges ran most successful courses for 
the English brides of American service men. Courses which 
specialise in the immediate practical needs of the bride-to-be 
in teaching her cookery and helping her to make a wedding 
trousseau can be very successful and some authorities have 
arranged carpentry courses for the husband-to-be to coincide 
with these classes. 

Colleges need to be constantly experimenting in this kind of 
work epecially in an effort to reach those who remain un- 
touched by other agencies. Flexibility in arrangement of 
courses is essential. They might take the form of single lec- 
tures or demonstrations, exhibitions, courses of one evening 
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per week for a month, or lasting one day or a week-end. They 
must be attractive and should be very carefully planned, and 
directed to special needs, economic difficulties or market 
changes. Enrolment and attendance should not be ham- 
pered by out-county regulations, and it may be that regional 
committees could help in this respect by organising this type 
of course on a regional basis. 

During the last war in the interests of the nation domestic 
science teachers carried their ‘make do and mend’ and food 
campaigns to homes, markets, stores, factories, waiting-rooms 
of hospitals and wherever they could make a contact with 
women. Here is a pattern of provision that could well be 
followed in peacetime. Colleges, too, have a responsibility to 
keep abreast of changing conditions in housekeeping—as much 
as in all their technologies. Indeed the two responsibilities 
overlap. There is need for the housewife to be introduced to 
the best equipment, tools and materials to lighten the load of 
housework, Colleges should help in encouraging the simplifi- 
cation of home life and teach men and women to measure the 
cost of labour-saving devices against the over elaboration of 
furnishings. They should give instruction in the simple 
mechanics of the things they use and of services such as elec- 
tricity, so that women may learn to use them efficiently and 
with safety. They need also to learn to treat any accidents 
that may unfortunately arise from misuse or faulty equip- 
ment. Indeed ‘First Aid’ ought to be part of everyone's 
education. Here is only a brief indication of the importance 
of ‘domestic subjects’ for both men and women. 


Personal and Social Studies ; 
'The provision of opportunities for personal and social 
studies is no less important. It is now generally recognised 
that a knowledge of techniques is not enough for the successful 
organisation of any business, and similarly in running à home 
a knowledge of more than housecraft is required [24]. The pro- 
blem of human relations for instance is as important in the 
home as in the factory. Men and women need to know how 
to preserve their own mental health and to create conditions 
for the harmonious development of the personalities of those 
in the home. They need to know how to fit into the social 
group and to realise both the potentialities and the рш» 
of the impact of the group upon the individual and the 
family. This teaching could probably best be done in an 
indirect way. Thus in child care or brides’ classes an intro- 
duction to such studies might well be given by visiting 
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lecturers, especially by. those concerned with the educational 
work of the Marriage Guidance Council. Tentative plans of 
this sort have recently been made by at least one domestic 
science department. The development of such studies should 
make a material contribution to personal happiness as well 
as helping to stem the increasing divorce rate and the ill 
effects of broken and unhappy homes. 


Training for Home-making by other Organisations 


There are many other agencies concerned directly or indi- 
rectly with the domestic education of women. Most of them 
include instruction in domestic skills even when their purpose 
may be dominated by religious, political or commercial 
motives, and many of them aim at encouraging interest in the 
world outside four walls and in developing a responsibility for 
it. The political parties have their women's groups; every 
religious body has groups for girls, for young wives and 
mothers; the gas and electricity boards and the solid fuel 
undertakings have their teams of home service advisers who 
not only give publie demonstrations of cookery and laundry- 
work but visit the homes of women requiring help in the use 
of apparatus or instruction in cookery. The Electrical 
Association for Women [8], the Women’s Gas Federation [4], 
and the Women’s Advisory Council on Solid Fuel [5], have 
developed, through an original concern with problems of fuels 
and equipment, into important and progressive bodies deeply 
concerned with research into the problems of the housekeeper 
and with the wider education of women. 

In urban areas, community centres have developed their 
more informal women’s groups, and maternity and child 
welfare departments teach cookery, dressmaking, toymaking 
and many crafts to the women attending their clinics. In the 
towns there is also a rapid expansion of the Townswomen's 
Guilds [6]. In December, 1953, there were 1,565 of them. 
Their aim is to stimulate the political and social consciousness 
of women but their provision always includes tuition groups 
in various domestic crafts. Perhaps the most important 
womens organisation, certainly in the rural areas, is the 
Federation of Women’s Institutes [7], which has now over 
8,100 institutes with a membership of over 420,000 women. 
Besides working for the public good, and that very effectively, 
In pressing for betterment of rural conditions, the W.I. 
es MAS aims at ‘the improvement of individual skills and 
talents in cookery, handicrafts, gardening, nursing and all the 
countless jobs a woman may be called upon to do, and the 
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widening of the members' interests through musie, drama, 
reading and lectures and talks on other lands and days’. In 
the realm of handicrafts the W.I. has shown that women can 
be encouraged to submit themselves to graded tests to a very 
high standard and that it is with pride that they keep alive 
the highest standards of craftsmanship. Most of these associa- 
tions are helped in small or large measure by those engaged 
in further education and many of them by financial grants 
from. local authorities. Demonstrators, teachers апа lec- 
turers as well as committee members, are often drawn from 
the staffs of the Women's Departments. 

Broadcasting and television services have made some con- 
tribution to ‘domestic’ education. Indeed one of the most 
popular of all television stars is Philip Harben teaching 
cookery. But such stimulation of interest is no substitute 
for the class where questions can be answered, where two-way 
discussion can range widely and practical work can follow. 


The National Institute of Houseworkers 

The most recent experiment in comprehensive training for 
domestic work is for those wishing to earn a living in domestic 
service and is sponsored by the National Institute of House- 
workers [8]. This Institute was established by the govern- 
ment under the Ministry of Labour and National Service in 
June, 1946, following the Markham-Hancock report on domes- 
tie employment [9]. Nine experimental residential training 
centres were set up where the standard of training should be 
such as to gain improved status for the ‘houseworker’ and a 
realisation of her social importance. 

In the recent period of national economy, the number of 
these centres has been reduced until only one at Harrow now 
remains open umdér the control of the National Institute of 
Houseworkers. This centre retains the pattern of training 
which the Institute laid down. The course for girls of 17 and 
over lasts 26 weeks and includes 20%, of general education in 
addition to training in household skills and practical experi- 
ence in homes. The course for younger girls lasts nine months 
and is followed by a year's work in a selected household before 
they are tested for the Diploma of the Institute. The Diploma 
is awarded after examination and assessment of all branches 
of the students’ work. 

The National Institute of Houseworkers still retains its 
powers as an examining body and is increasingly used by local 
authorities for the examination of home helps. It has given 
some consideration to the training of domestic workers in 


{ 
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hospitals and it has done some interesting work in running 
domestie advice centres in the poorer parts of London. Many 
technieal colleges are doing similar work, and there is scope 
for a great deal more to be done as accommodation and 
money become available, and for the establishment of a 
close partnership between the Institute and the colleges. 
The Ministry of Education has stated ‘that ultimately, train- 
ing to the standard laid down by the Institute may well form 
part of the country’s normal provision for further education’. 
(A.M.220, 8th April, 1947.) 


Courses for Foster Parents 


Another type of course in homemaking for those earning a 
living as foster parents was stimulated by the Myra Curtis 
report on the care of children [10]. Some technical colleges 
have collaborated with voluntary bodies responsible for chil- 
dren's homes, with the children's committees of local authori- 
ties and with the Home Office in running ad hoc courses for 
those already engaged in this work or full-time courses for 
selected men and women who would like to become house 
parents. 


Health Education 


Health education for women in the form of instructional 
lectures on positive health has received some attention. In 
1988 an urban institution by one advertisement attracted 60 
women for a series of talks by the ‘family doctor’. A similar 
Series offered after the war brought no response at all, perhaps 
because the intervening years had produced much more 
health information in the daily press and the women’s maga- 
zines and by broadcasting. But in the same year courses 
styled "beauty culture’ attracted hundreds of women up and 
down the country. These were really the same health talks 
with additional trimmings (none the less important) of 
instruction in make up, deportment and the art of dress- 
ing. Most of these courses were frowned upon as frivolous 
and were closed down during an economy drive, but they 
Weis probably as valuable as any course of instruction ever 

Classes offering physical activities contribute practically to 
the health education of women, particularly when the instruc- 
tor is herself interested in the problems of positive health. 
There were 329,091 evening class entries (men and women) 
for physical culture’ in 1952-3. Physical exercises, gymnas- 
tic work, swimming, fencing, outdoor games, dancing and 


WOMEN 1 FURTHER EDUCATION 343 


movement of every kind are provided for women and they 
take advantage of facilities with enthusiasm and joy. The 
Central Council for Recreative Physical Training with the 
wide scope of its work, including that in factories and clubs, 
has given even more opportunities for woman in every type of 
athletics and outdoor sport [11]. Many students develop a 
high standard and qualify themselves by examinations or 
summer courses to become part-time teachers of dance or 
leaders of physical training groups in clubs and youth centres. 
These classes are mainly for the younger women. "There is 
scope for much more provision for the middle aged where with 
sympathetic treatment and right exercise many minor 
physical troubles could be alleviated. In all physical educa- 
tion classes, women should be concerned with posture, 
good walking and the knowledge of correct adjustment 
of the body to the kinds of activity that housework 
demands. 

Courses in first aid, home nursing and child care are offered 
in many institutes. The evening class entries for first aid 
(styled ‘ambulance’ in the Ministry’s 1953 report) were 15,524. 
A large number of these would be women and most would 
attend in connection with their work or because of their mem- 
bership of the St. John Ambulance Association or the British 
Red Cross Society. Class entries in home nursing were 
2,796. In child care there were only 999. Why are so few 
women attracted to this subject, so important to the majority 
of women? The maternity and child welfare departments of 
local authorities do a great work in this field but only for 
those who attend the antenatal or post-natal clinics. This 
lack of interest may be because before marriage the coming 
of children seems far away and, as we have seen repeatedly in 
this survey, wofnen are mostly concerned with their immediate 
wishes and needs. Child care seems less important than 


dressmaking. 


Recreational Classes 

The word ‘recreational’ may lose its significance in the face 
of the alleged need for economy, but those working in the 
field of education know that the ‘recreational’ classes are pro- 
bably as socially important as the organised courses for 
qualifications. There must always be provision somewhere 
of places where women can meet with a mutual interest in 
making or doing things together. The drama group, the 
choral society, the gardening class, the flower arrangement 
class, the reading circle, the speech training group, the 
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handicraft class have by-products in human happiness that are 
immeasurable. They are often a relief to the overstrained 
professional woman or the harassed housewife and they have 
brought solace in human companionship to the bereaved, the 
old and the lonely. These classes give all those who attend 
the self-respect of accomplishment and often reveal unex- 
pected talents. It is from these students in recreational 
classes that we draw many of those willing to study seriously 
and qualify themselves so that they can in some form give 
back what the community has given them. 

One such went out recently to Malaya with her policeman 
husband. She began to teach dressmaking to the Malay 
women in their villages with courage and ingenuity. She 
devised patterns for the women's traditional garments that 
made them more comfortable in wear and smarter in appear- 
ance. The patterns were printed and the directions trans- 
lated into the Malay and Chinese language (by the Women's 
Institute which sponsored her work) and were in great 
demand. More than that the teacher endeared herself not 
only to the royal house, but to the crowds that came into the 
village halls to take their lessons with all their children about 
them, and who struggled with the teacher through all lan- 
guage difficulties (sometimes indeed with the husband's aid). 
She brought back to this country a real affection and admira- 
tion for these women. She tells how, after the initial lesson 
which was on the making of a child's frock, the whole group 
of 30 women turned up the following week with the frocks 
completed in the finest stitchery and proudly displayed upon 
their offspring. She tells of private students who when she 
moved her home still came for weekly lessons across 25 miles 
of bandit-infested country. Here was a quiet piece of work 
which will bring rich rewards in human understanding and had 
its beginnings in a recreational class. 

Women who have found a flair for craftwork have been 
attracted to occupational therapy, or have become teachers 
of crafts to the blind, the crippled, the deaf and the old and 
those in prisons and remand homes. In the war many of 
| e women helped the staffs of colleges to provide craft 
nstruction for service women in isolated stations and con- 
n greatly to their morale. Men also have come to these 
from Gt es provided for women, to find the same relief 
= i n of professional jobs in using hands in weaving, 

gmaking, basketry, pottery, leatherwork and even em- 


broidery. The importan f thi 
IE p ce of this work should never be 
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Service to the Community 

Another socially important job, often unknown and under- 
estimated, done by the women's departments and colleges, is 
their service to the local community. The teachers are called 
upon to judge innumerable competitions and exhibitions of 
needlecrafts and handicrafts, to test the cakes and the pre- 
serves at the local flower show, to judge public speaking con- 
tests, and speak on all kinds of topics to every kind of women's 
group (and often to men's groups too), to give advice on 
careers to parents' associations and to act as an information 
bureau for all matters concerning the further education of 
women. They are even called upon to solve housecraft and 
cooking problems by the Press and the general publie. They 
provide ad hoc courses of all kinds to meet specific teaching 
or craft needs of women teachers in evening institutes and 
sometimes of secondary schools. They hold exhibitions of 
work which are an encouragement and stimulus to high 
standards of craftsmanship in their neighbourhood. During 
two wars they have been live centres of information and help 
to the women of this country in times of serious shortages. 
The community can in return give help to its women’s depart- 
ment; а few colleges have found that one way in which 
this can be done is through advisory committees whose 
members have been drawn from representatives of women's 
associations or from outstanding women in the area. Such 
committees have given prestige and publicity to women's 
work as well as sound advice and practical help (p. 131). 


Research 

Another service to the community which the technical col- 
lege should fulfil is that of research and investigation in its 
own fields of study. "This applies equally to women s work. 
There are some agencies doing interesting work in designing 
domestie equipment and in kitchen planning on à commercial 
basis, as for example the Good Housekeeping Institute [12]. 
'The Women's Gas Federation and the Electrical Association 
for Women have done similar work particularly in regard to 
their special fuel interests and latterly the National Institute 
of Houseworkers has done research into the timing of house- 
hold tasks. ‘There have been studies of many problems of 
housing and living by staff and students of universities—but 
far more needs to be done for the benefit of domestic life. 
With the development of vocational courses for those occupa- 
tions developing out of domestic work like clothing, catering 
and laundry work there is just as great a need in these fields. 


{ 
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Colleges should have the closest relationship with industry 
and with the manufacturers of equipment. The first step 
towards this liaison is the establishment of effective advisory 
committees for each trade and for members of the staff to 
join the professional institutes for which they are qualified. 
Reduced contact teaching hours for selected members of 
staff will be essential (p. 541). 


Vocational Training 


Tt could be argued that most of the women’s subjects are 
‘vocational’ in that they help women in their work of provid- 
ing for the needs of the family. Let us, however, keep the 
word for courses leading to paid employment in industry. 
There are many industries which cater for personal needs and 
which have developed out of the original work of the house- 
wife. Some, like spinning and weaving, have passed com- 
pletely from the home and have become major industries. 
There are others of later growth like catering and clothing 
which are still mainly unregulated and which work in 
small units (p. 201). They employ large numbers of women 
and up to recent years have had à record of low wage rates, 
and poor working conditions. For many years past great 
efforts have been made by the enlightened ones in these indus- 
tries to attract a better type of young entrant, to improve the 
standards of craftsmanship and to establish approved 
qualifications. 

To that end many of these industries have set up their “рго- 
fessional institutes’, The catering trade is an example. 
Certain members began by working for a betterment of con- 
ditions and succeeded in getting a Catering Wages Act passed. 
At the same time the Catering Trades Education Committee 
was formed with the enthusiastic help of, Mr. Macauley 
Painter, нм. Out of this developed the now flourishing 
Hotel and Catering Institute [13] which was incorporated in 
1949. Like other professional bodies, the Institute is con- 
cerned with the advancement of technical and general educa- 
tion among members of the industry, with the interchange of 
information and ideas and with the setting of standards for 
Pn to the various grades of membership (p. 541). The 
d 1 бы теш ОЁ the examinations of the City 

suild : on institute. It also conducts its own 

dnd mus x Med and for book-keeper receptionists, 
n com i i 

Aoda оре its syllabus of work for its 


More recently members of the clothing trade have established 
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the Clothing Institute [14] with similar admirable aims and 
objects (p. 401). 

In the laundry trade the Laundry Industry Education 
Board was set up after the war, sponsored by the Institution 
of British Launderers [15] and the Association of Women 
Launderers, and though the pattern is not that of the profes- 
sional institutes the Board has in common with them a sincere 
desire to eneourage education. 


Catering 

This industry is the fifth largest in the country. Forty-two 
per cent. of those engaged in catering are women (who number 
868,000) and are more than 5% of all the women gainfully 
employed. It 18 an important industry not only in its contri- 
bution to the health and well-being of the nation but because 
of its material contribution of foreign currency from a rapidly 
expanding tourist trade. 

Until 1943 technical education for the catering industry on 
the hotel side was available only at the Westminster Technical 
College. Now there are full- and part-time courses at over 100 
technical institutions. The natural home for these courses 
in most colleges was in the. women's department. Some 
colleges attached them to the bakery and confectionery depart- 
ments while others started new departments for this work. 


Full-time Courses. There are full-time courses of training at 
88 technical institutions. These are planned at two levels. 
There are courses for the modern secondary school leaver last- 
ing usually for two years and leading to positions for girls as 
assistant cooks in hospitals, school kitchens, industrial can- 
teens, or as trainee housekeepers; for the boys as commis 
chefs or waiters in‘hotels. There are courses for older entrants 
from the grammar schools requiring educational qualifications, 
usually a minimum of four passes at ordinary level in the 
General Certificate of Education examination. These courses 
may last for three, four or five years, including experience in 
selected establishments, and are meant to lead eventually to 
positions of hotel management. Most of these courses are 
planned with the City and Guilds of London Institute’s 
examinations in mind and nearly all begin with the ‘Basic 
Training for the Catering Industry’, which is wide in its 
scope and designed to give a training useful in any type of 
work in hotels or catering establishments. This is usually 
followed by specialised courses in the second year leading to 
the City and Guilds of London Institute's examination in 
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*Cookery for Hotels and Catering Establishments', and the 
Intermediate Waiting Examination of the Hotel and Catering 
Institute. Some colleges which provide longer courses award 
their own diplomas, others provide courses leading to the 
examination for the Associateship of the Hotel and Catering 
Institute although the award is not granted until approved 
experience has been acquired. Book-keeper receptionist 
courses and other short courses to meet special needs of 
caterers or hoteliers are offered in some colleges. 

Other full-time courses of training, which have developed 
mainly in the specialised colleges of domestie science, are for 
women who ultimately wish to fill managerial posts in the 
school meals or hospital meals services, or in industrial can- 
teens, residential schools, hostels or hospitals. 'The age of 
entry is at least 17 years and educational qualifications are 
required for entry to all types of courses. For those wishing 
to take the National Certificate of the Institutional Manage- 
ment Association the age of entry is at least 18 years, and the 
candidate must have a certain number of passes in the Gen- 
eral Certificate of Education or equivalent educational quali- 
fications [16]. The course is a wide one and includes practice 
in large-scale catering. At the end of two years, students sit 
for the I.M.A. examination and then are placed in junior posts 
in approved establishments for one year, at the end of which 
they must pass a second examination, before they receive the 
I.M.A. certificate. 

The Institutional Management Association has a similar 
scheme of training for women wishing to obtain the matron 
housckeeper s certificate, but this course is at present avail- 
able only in two colleges. "The National Council of Domestic 


Studies is used by some colleges as the examining body for 
similar courses. E 


Part-time Courses. In 1952-8 there were 7,188 students 
attending part-time catering courses in the evenings, but so 
far the development of day-release schemes has been slow. 
It is admittedly difficult to release young employees from 
He а personal service as catering and it may be that some 
kg a sandwich course will be the solution (p. 86). With 
Е kd ing up of the National Joint Apprenticeship Council 

; е Hotel and Catering Industry, and the introduction 
o : similar apprenticeship scheme for hospital cooks there 
ош са be а rapid expansion of day-release. The part- 
cu S ‘a ents come mainly for the same examinations as are 

en by the full-time students, Many local authorities and 
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hospital boards recognise the City and Guilds of London 
Institute's catering certificates for increased wage rates, 
which is a great incentive though it also brings in some unsuit- 
able students. To meet the needs of specialised groups the 
Union of Lancashire and Cheshire Institutes has recently 
introduced several catering courses. 

A useful course for those who already have catering experi- 
ence and who need to widen their knowledge of the science of 
nutrition is that leading to the Certificate in Nutrition in rela- 
tion to Catering and Cookery of the Royal Society for the Pro- 
motion of Health [17]. The course includes a general intro- 
duction to the principles of nutrition and their application, the 
composition of foodstuffs, nutritional requirements and the 
effects of cookery on food. It is planned for those in charge of 
catering establishments, hospital kitchens and school kitchens. 
The certificate is recognised by the British Dietetic Associa- 
tion, but it does not qualify its holder as a dietitian [18]. 

Part-time courses for the licensed trade leading to national 
recognised qualifications have been sponsored by the National 
Trade Development Association in co-operation with education- 
ists [19]. These are offered in most colleges where catering 
education is provided and are occasionally incorporated in 
the third year of full-time training. 


Clothing Trades 

For various reasons, clothing technology is dealt with 
separately in Chapter XIII (p. 400). Here it may be noted 
that a high proportion of the students in full-time courses are 
women (e.g. 1,148 out of 1,196 in art establishments in 
1952-3), as is also true of the 4,596 students in part-time trade 
dressmaking classes. By contrast few of the 4,092 students 
of tailoring and cutting are women. 

There are as yet no trade examinations for those engaged 
in retail dressmaking, millinery, the corsetry trade or embroi- 
dery. The syllabus in machine embroidery, offered by the 
City and Guilds of London Institute, was not taken up by 
colleges and was withdrawn during the recent re-organisation 
of the needlecraft syllabuses. There is, however, some scope 
in urban areas for classes in embroidery, both hand and 
machine, for the dress trades, or for those seeking work with 
firms specialising in church or badge embroidery or with 
manufacturers of embroidery materials. These courses are 
usually provided in colleges of art, but the specialised colleges 
in London (p. 44), and a few other technical colleges make 
provision, especially where it is needed for the dress trades. 
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Nursing 

"There are full-time pre-nursing courses offered in many col- 
leges for girls between 15 and 17. "These continue general 
education and include the special subjects of anatomy, 
physiology, hygiene and science to prepare students if they 
wish for Part I of the Preliminary Examination for State 
Registered Nurses of the General Nursing Council[20]. There 
are a few part-time evening courses in existence for girls 
already in other employment and who wish to keep alive 
interest in their chosen vocation. One such course under the 
enthusiastic leadership of an ex-sister tutor has for many years 
past provided annually 20 to 30 recruits to hospitals all over 
England. The majority of these have made spectacular 
headway, perhaps by virtue of the toughness of character 
which has kept them in attendance at classes for two and 
three evenings a week for three years (p. 119). For the few 
who have not succeeded the course has nevertheless provided 
а valuable education. 
. The recruitment of girls for nursing still remains very 
inadequate. In an effort to improve the situation hospital 
boards have recently instituted ‘earning and learning’ 
schemes. The girls are employed in the hospitals and are 
paid a wage. They attend further education institutions for 
one or two days each week. They are not allowed to do any 
work in the wards, but it is presumed that contact with the 
life of a hospital will keep alive their interest until they are 
old enough to begin training as nurses. Whether or not the 
scheme will be successful in its final recruitment of sufficient 
nurses has yet to be proved, but it is popular in its first appeal. 

There are similar courses also for nursery nursing, with part 
of the week spent in nurseries or nursery schools gaining prac- 
tical experience and the rest spent in the’ tezhnical college. 
Students attending these courses are paid a small weekly wage 
and the courses are often used as a preparation period before 
training for general nursing. Others work for the examinations 
of the National N шегу Examination Board in order to take up 
ры visae (ef asmatrons of nurseries or in private households 
[ l A few continue their general education and enter teacher 
Thes colleges to become nursery school or infant teachers. 
3 a women’s departments of technical colleges also help 

ospital authorities by providing courses in invalid cookery 

and physical training for the students in the nurses’ train- 
ing schools. There are also specialised courses in major 
establishments for the training of health visitors leading to the 
examinations of the Royal Sanitary Institute. 
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Hairdressing 

This is a craft with a long tradition and those older men and 
women who came to practise it after arduous apprenticeship 
have a respect and enthusiasm for their job. "They, like so 
many other craftsmen, have turned to the technical college to 
help them to solve present-day problems of training. There 
is as yet no Joint Apprenticeship Council for Hairdressers* but 
the various organisations have co-operated in formulating 
apprenticeship schemes which include the principle of day- 
release. In 1952-8 there were 758 girls and 99 boys attending 
in the daytime and 2,608 evening students. In co-operation 
with the City and Guilds of London Institute, members of the 
trade have drawn up an examination syllabus which is wide in 
its scope, including as it does not only saloon training, board 
work and an introduction to wig making, but also applied 
science, hygiene and art, English and calculations. The 
examination is accepted by the Hairdressers’ Registration 
Council [22]. The saloon training of apprentices however 
presents many problems. Some of the larger saloons are run 
by business men or women who employ craftsmen and crafts- 
women. These are unable to spare time and have no incentive 
to train apprentices. In the small saloon run by the skilled 
hairdresser the clients expect personal attention and the 
problem of training is just as difficult. In most rural areas it 
is almost impossible to train for hairdressing. Since there is 
a constant shortage of skilled workers in this trade it would 
seem that there is scope for the development of full-time pre- 
employment courses. There are such courses well established 
in London with 86 boys and 178 girls in attendance in 1952-3. 
Recently a similar course opened in Manchester. These 
courses are appróved by the Hairdressing Wages Council as 
fulfilling the conditions of apprenticeship for the assessment 
of wage rates. , 

Beauty culture and manicure are usually included in the 
hairdressing courses. A course which might well find a place 
in colleges where there are well supported classes in hair- 
dressing is that leading to the examinations of the Institute 
of Trichologists [23], which deal with the health and diseases 
of the skin and hair. Its duration is normally three years, 
involving attendance on three evenings а week for the study 
of chemistry, physics, physiology, materia medica and phar- 
macy, microscopy and the diagnosis of skin and hair disease. 

* A National Apprenticeship Council for the Hairdressing Craft has now 
been set up (39 Grafton Way, W.3.) 
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Laundry 

Day-release schemes for the training of girls in the laundry 
trade are in operation in a few urban centres. ‘The Learner- 
ship Scheme for Girls’ is a two years’ course. The syllabuses 
of work are published by the Laundry Industry Education 
Board, and prominent members of the industry give voluntary 
service in lecturing on matters of laundry organisation, while 
college staffs deal with such matters as the physical properties 
of the textile fibres, detergents and water. It is hoped that 
the girls who are trained in this way may eventually become 
the forewomen and supervisors of the industry and that the 
possibilities of advancement may attract a better type of 
worker. The City and Guilds of London Institute examina- 
tion in Laundry is for a more advanced course which may be 
useful as the learnership scheme progresses. 


Staffing Problems 

Staffing presents many problems, for the greater part of the 
teaching is needed in the evenings and must therefore be done 
by part-time teachers. Not until there is a big expansion of 
day-time classes can the number of full-time teachers be 
increased. There were in 1952-3 only 1,604 full-time women 
teachers for all subjects in all the further education establish- 
ments. Like other technical teachers, the full-time women 
teachers are expected to share the evening load of work and 
this together with the exacting nature of adult teaching does 
not easily attract teachers who are qualified to teach in 
primary or secondary schools, except for short periods to gain 
additional experience. Nor are the domestic science teachers 
who teach in the daytime, eager to do extra work in the 
evenings. The women’s departments therefore must rely on 
other sources of supply. > 

We have seen how the need for teachers of cookery was 
first met by the schools of cookery from 1873 onwards. The 
need for dressmaking teachers was just as urgent, and here the 
City and Guilds of London Institute began to help when in 
1894 the first examination of the Institute to establish a craft 
standard in dressmaking was held. In 1904 the first examina- 
tions were held for teacher’s certificate in dressmaking and 
in millinery, In 1905 the teacher’s certificate in needlework 
was introduced and in 1929 that in ladies’ and children's 
tailoring. The teacher's certificate in cookery was not 
offered until 1989 when the teacher’s certificate in home 
upholstery was also introduced. 

Up to 1953, 76,000 women have taken examinations in the 
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various women's subjects offered by the C.G.L.L, and 8,800 
hold the teacher's certificate. From 1945-52 teacher's 
certificates have been awarded as follows: 


Dressmaking 1,149 
Needlework 401 


Tailoring 8 
Millinery 25 
Cookery 532 


In the main these certificates have been obtained by women 
of mature experience often with a background of trade train- 
ing and a competence in the craft which wins the respect of . 
those they teach. They have proved very satisfactory 
teachers of single subjects to adult students. There has lately 
been a development in some colleges of schemes of full-time 
training, particularly in dressmaking, which in the final 
stages of the course have given younger students the oppor- 
tunity of obtaining a teacher's certificate. Some of these 
young teachers have been appointed to full-time posts as 
needlework teachers in secondary schools under the special 
terms laid down by the Ministry’s Circular 178, 21st June, 
1948. Some have found employment in further education 
establishments either as full-time or part-time teachers. 

The scheme of training for the teacher's certificate of the 
City and Guilds of London Institute has recently been 
revised (p. 588). The various craft certificates are now 
offered at two levels and anyone wishing to take up teacher 
training must first obtain the advanced certificate in dress- 
making or any other craft she wishes to teach.. It was planned 
that from this stage the candidate for teaching would then 
take the newly instituted Technical Teacher's Certificate 
course, on the assumption that it would be desirable for all 
types of teachers to study together the general principles of 
teaching and educational aims and organisation. Strong 
opinion against this was expressed at conferences of teachers 
and by principals and staffs of colleges in all parts of the 
country. One objection was to the late age of entry of 25 
years for beginning the teacher training. It was felt that this 
would prevent women from undertaking courses, that it 
would eut across the marriageable age and that the staffing 
position would become even more acute. The scheme of 
training for domestic subjects will therefore remain inde- 
pendent and under the domestic subjects advisory committee. 
For teachers of trade subjects or those with trade experience 
who wish to teach their subjects to domestic classes, the 
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Technical Teacher's Certificate will be the qualification. 

There is a wide range of crafts which are taught mainly to 
women and for which the City and Guilds of London Institute 
does not provide any examinations, though regional examin- 
ing unions and other bodies do offer some. But there are no 
specific teachers’ courses for such crafts as basketry, glove 
making, slipper making, toy making, hand-loom weaving and 
leather work. To meet the demands for teachers of these sub- 
jects some local authorities have instituted their own trainin g 
schemes. They have encouraged promising students to prac- 
tise one or two crafts to a high standard and have then given 
them a course in methods of teaching. This method of 
training has also been used for those subjects in which the 
City and Guilds of London Institute awards certificates. 
Regional Advisory Councils, too, have helped to train 
part-time teachers usually in short ad hoc courses concerned 
Me on general principles of teaching and special methods 
р. 587). 

For the training of full-time teachers the technical teacher 
training colleges might provide an answer to the problem of 
recruitment of women of some experience of life and trade. 
The number of women qualified in dressmaking ‘and cookery 
entering Garnett College is, however, very small (p. 535), and 
many of those who are trained obtain posts in secondary 
schools and make no contribution to further education. It is 
often very difficult, if not impossible, for women with children 
or dependent relatives to take a residential course, but the 
scheme is probably not as well known as it should be. Those 
engaged in further education should be constantly on the look 
out for likely persons to take up full-time training for technical 
teaching: for the day will come when the present restrictions 
on buildings will be lifted and when there wiil be an expansion 
not only of domestic subjects, but of full-time and part-time 
courses in all the trades this chapter mentions. Staffing will 
then be the most important problem. 

Another important source of supply of teachers of women’s 
subjects should be the colleges of art. More students should 


peaches e have greatly enlivened the teaching in 
women's departments, Not only have they the training to 
the right environment for this work, 
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their appreciative or critical faculties about all the things 
they see or use; they can offer wide horizons to their students 
and show them the joy of creation. 

. There is a great need, too, for teachers of science preferably 
concerned with the special problems of women’s work. Every 
woman needs some knowledge of the sciences that affect her 
life at every level—in the study of the physical and chemical 
properties of the materials she uses, the food she cooks, in the 
study of physiology and bacteriology. This will not be 
immediately apparent to the adult women we teach but it is 
our responsibility as educators to see that whenever possible 
we teach not only craft skills, but the underlying principles 
behind them and so inculcate a ‘scientific attitude’. Our 
special opportunity to do this is with the full-time and part- 
time day-release students. Herein lies a challenge to the 
science teacher to ‘make friendly the things they use’ (p. 424). 


Refresher Courses 

The Ministry of Education has made generous provision for 
short courses for teachers concerned with domestic subjects, 
dressmaking, women’s trades, science in relation to women’s 
trades and catering both at national level and in the regions. 
Regional advisory councils are active in the same field and 
colleges themselves organise courses to meet special needs. 
Full-time teachers of trade subjects should refresh themselves 
by occasional returns to industry. This need will become 
more apparent as trade courses expand, for then full-time 
teachers will begin to replace the part-time teachers who still 
work at their trade and are able to keep abreast of new 
developments. 


Home-making Glasses for Men 

So far we have been mainly concerned with women’s educa- 
tion in those activities which concern their personal or 
domestic life, and in which men have up to now scarcely 
participated. But with the development of training for those 
trades which had their origin in these activities, men are 
coming into the women’s departments in increasing numbers. 
It is also becoming apparent that men need education for 
home life as much as women, and that in the mechanics of 
housework men have a special contribution to make, Men 
come for many non-vocational courses to the specialised 
women’s institutes classes, and though in London the non- 
vocational work is kept in separate institutes there is an 
increasing tendency amongst other authorities to educate 
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men and women together in ‘adult centres. But whatever 
the title and wherever done, this work is of prime importance, 
because it is concerned intimately with human needs at both 
domestic and vocational levels, and it certainly deserves 
equal consideration with other technical subjects for accom- 
modation, equipment and staffing. 


Wider Vocational Training for Women 

Women are also coming increasingly into other departments 
of the colleges as the employers' attitudes change, especially 
with increasing mechanisation of heavy work (p. 466). This 
change is indeed a gradual process, but it will be speeded up 
as the community begins to realise the untapped resources 

_ of women's capabilities. Colleges must help to convert 
publie opinion to the value of the vocational training of 
women. 

This country is facing very difficult times. The economie 
superiority this country once held so easily is gone for good. 
No less than in wartime we are beginning a struggle which 
will decide not only our comfort in a welfare state but our 
very existence. To support,a population of 50 millions and 
an ageing one (p. 182), we are going to need harder and more 
intelligent work from those who are working, and more 
workers too. Our only labour reserves are the women of this 
country (p. 465). 

The last census showed a population (of those of 15 years 
and over) of 18-4 million men of whom 16 millions were 
gainfully employed, and 20 million women, of whom only 
7-8 millions were gainfully employed. There are therefore in 
this country over 12 million women who do not work for 
Wages. Some are too old, some are occupied with very young 
children, but a large number of the middie-age and middle- 
соте group are still by convention expected to remain at 
home to give devoted personal service even when families are 
grown up. 

A community fighting an economic battle must, as it did in 
wartime, call uponits woman power. Itshould indeed use all its 
labour power to the best advantage and invest in the training 
of both men and women for those jobs or professions they are 


best fitted by intelligence and temperament to perform. In , 


the past, marriage has been too readily assumed as the end of 
women в economic life, and further that in the waiting period 
before marriage it is a waste of money and time to train 
women. Industrialists, educators, parents and women them- 
selves have all assumed this. Many highly gifted girls have 


кз 


WOMEN IX FURTHER EDUCATION 857 


been denied university training on this assumption, and even 
on lower levels training is not easily obtainable for girls. For 
example, we may compare the day-release figures of 52,287 
for girls as against 256,968 for boys. 

Many would argue that it is in the best interests of the 
family that the mother should remain at home in the early 
formative years of her children. Many working-class mothers, 
however, have always had to work outside the home for 
economic reasons, and one in three of the gainfully employed 
women are married (though the census figures do not tell us 
how many of these are mothers). During the last war the 
women of Britain played a greater part than the women of 
any other country. They were helped to do this not only 
by government provision of nurseries and British Restaurants, — 
but also by industry itself which organised the work so that 
women could not only have their children looked after, their 
laundry collected and delivered, but hours so arranged that 
the household shopping could be done. Similarly to-day, 
industries which are desperate for labour offer part-time jobs 
to suit almost any convenience of married women. 

If we train our women, and particularly if the training is 
long and expensive, it would be uneconomical if the com- 
munity did not make the best use of their services; and so 
society will need to think round all the problems involved in 
the employment of women [24]. Thus, we could rethink the 
whole problem of housing. Are we, for instance, too conserva- 
tively attached to the idea of the small private household, 
each with its own heating, cooking and washing problems? 
Commercial enterprise only has experimented with the service 
flat. A few local authorities have tried out heating schemes, 
some have provided communal laundry facilities, if not 
services, but theré is room for much more experiment on the 
best ways of providing food, warmth and shelter for the 
human family. E ur М 

The training of the specialist houseworker is being tried out 
by the National Institute of Houseworkers, who have also 
experimented with the provision of a houseworker service; 
but the numbers are very small. We hear of men who under- 
take spring cleaning duties. Here are ideas that might prove 
very fruitful. А corps of houseworkers run by a local 
authority would be as socially valuable in its help to profes- 
sional and business women (single or married) as to the sick 
and incapacitated. Both groups of workers would do the 
jobs for which they have been trained with efficiency and 
each would feel pride in its execution. 


%, 
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Re-training the Middle-aged 

For those women who have found their true vocation in 
rearing a family, middle age often brings a bleak and un- 
happy period after the last son or daughter has left home. 
Many such women develop neuroses for lack of absorbing and 
worthwhile activities. Some women find relief from boredom 
and loneliness in a club, some come into the colleges to learn 
new crafts: some find satisfaction in working for voluntary 
societies, and the rare few find opportunities of great service 
in local government. There are, however, many who find no 
such outlets. Here is a source of energy that might well be 
put to good use. Colleges could provide opportunities for the 
training or retraining of these women, and industry, and 
commerce would find in them mature, sensible and reliable 
workers. 

H. G. Wells suggested that in the education of women it 
might prove a better arrangement ‘to have a resumption of 
definite study by women and the taking on of new tasks and 
responsibilities by them round about the ages between 35 and 
50. А girl should, of course, be educated from the beginning 
to look beyond the romantic phase of life, to regard that 
phase as partial and terminable, to consider the concluding 


years of life not as a process of growing old—growing out of 


things, but as a going on to a new system of activities’ [25]. 


The Wider Cultural Education of Women 


It is a matter of supreme importance and even of urgency 
that women should be educated as fully as possible, for 
women in their transmissive function as mothers and teachers, 
and in their appreciatory róle as sweethearts and wives set the 
standards of the nation. On a material plane they set the 
standards of consumer goods: on a higher. level they are 
VUES for our publie standards of morals and behaviour 

We need, then, cultivated women who can appreciate and 
enjoy the rich gifts that life can bring in the full and joyous 
e 9. body, mind and spirit, in the sharing of that rich 
i d ot art and crafts, music and literature which other 

ves have given to the world. They should learn what they 
uu only to those who have lived, but also to the living, 
‚От the material benefits they enjoy. They will thus become 
Increasingly aware of themselves in society and of the social 
significance of the work they do. 

Such an education and training should be designed to fit 
women to perform all their tasks, whether in the home or the 
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outside world or in both, with the maximum efficiency and the 
minimum of frustration and thus produce happy fulfilled 
human beings. More than this it should aim at producing 
what society is going to need very desperately—women with 
flexible, adaptable minds to face changes that are inevitable. 
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A.T.I. Paper, June, 1953. 

Publications of the Central Youth Employment Executive—H.M.S.O.: 

No. 5, Bespoke Tailoring; No. 9, Dressmaking; No. 10, The Dress 

Designer; No. 11, Wholesale Clothing Manufacture, Part I. The 
Clothing Factory; No. 12, Wholesale Clothing Manufacture, Part II. 
The Cutter; No. 18, Domestic Science and Dietetics; No. 15, Manage- 
ment in the Hotel and Catering Industry; No. 33, Hotel and Catering 
Occupations. 

The Status of Domestic. Work in the United Kingdom. International 
Labour Office, Geneva, 1951. 

Bibliography of Research on the Home. Completed and in progress 
,1953-4, prepared by the National Institute of Houseworkers. 

Signposts of Home Making. Directory of organisations providing in- 
formation, literature and visual aids on the home and family. 
(Bannisdale Press, 46-7 Chancery Lane, W.C.2.) 


CHAPTER XII 
COMMERCE 
By E. THOMPSON, M.A., B.Sc., Ри.р. 


ComMERCIAL education to-day covers a vast field of education 
and training for young, and not so young, men and women 
who intend to enter, or are already engaged in, one of the 
many careers open to them in the business world. "The busi- 
ness world includes not only the commercial firm as such, but 
the commercial side of industrial firms, and also a great 
variety of undertakings concerned in such specialised branches 
of business as shipping and forwarding, exporting, transport 
in its many differing aspects, banking, insurance, and the 
stock exchange. It also includes the services of accountants, 
company secretaries and the members of other professions 
closely associated with commerce and industry. . 

The scope of commercial education extends from the train- 
ing of the shorthand-typist to courses of study leading to the 
examinations of the great professional associations, and to 
examinations for the degrees in Commerce or Economies of 
London University, and, more rarely, of other universities. 
If we exclude momentarily the more elementary education for 
commerce which is carried on in the secondary commercial 
school, or in the commercial courses provided in secondary 
modern and secondary grammar schools, the great bulk of 
commercial education and training is undertaken in the major 
colleges of commerce, of which there are about a dozen in 
Great Britain, or iri the departments of commerce in the tech- 
nical colleges. А considerable volume of preliminary work on 
a part-time evening basis is also carried on in evening insti- 
tutes and other forms of continuation class centre, as also in 
training departments established by many of the larger uns 
for their own employees. Nor must the correspondence col- 
leges be forgotten. Their courses of instruction are of great 
value to students who live in areas remote from a commercial 
or technical college. ip 

The courses of education and training for commerce pro- 
vided by the colleges of commerce* vary from full-time 
courses extending over as long as three or four years, to a 

* For convenience this term will hereafter include the commerce 
departments of the major technical colleges. 
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plethora of part-time day and evening courses in the many 
specialised aspects of business education. The part-time day 
release of students in the commercial field is much less 
common than in the field of technical education; nevertheless, 
there are encouraging signs of progress in various parts of the 
country. But so far as the whole of Great Britain is concerned, 
the great bulk of commercial education is still conducted 
in part-time evening classes, and this is in marked contrast 
to current practice in the United States of America (р. 880). 


Secretarial Courses 


At the elementary stage, full-time commercial education 
largely consists of courses of secretarial training, extending 
over one or more years, taken by young women students who 
hope to secure posts as junior clerks, shorthand-typists, copy 
typists or private secretaries. Such courses may include, in 
addition to shorthand and typewriting, English (both spoken 
and written), commercial practice, an elementary treatment 
of book-keeping and accounts, economic geography and/or 
history, and occasionally one or more foreign languages. 
Much depends on the age of the students concerned, their 
previous educational background and the type of institution 
in which they are receiving their training. Thus less will be 
required from a student in a secondary modern school, where 
the bulk of her course will consist of general school subjects, 
than in a secondary commercial school, with a selective entry 
and a more definite vocational bias, although here, too, general 
or background subjects of a non-commercial character are 
usually introduced into the curriculum. Again, a course in 
the ‘commercial sixth’ of a secondary grammar school may 
include economics and possibly statistics; on the other hand, 
a course for university graduates in a commercial college may 
well contain secretarial practice and certain aspects of 
commercial and company law. 

There is thus much variety in the standard and composition 
of such secretarial courses, each designed to turn out a very 
valuable product from the point of view of the business firm. 
Rarely in Britain are courses in secretarial work so elaborately 
developed as are the courses in many American universities 
which lead to a degree in secretarial science. Perhaps the 
most comprehensive courses in this country are those which 
lead to a diploma in secretarial science in a few major colleges 
of commerce. These may extend over as much as three 
sessions of full-time education, or alternatively two sessions 
of full-time education followed by a further two sessions of 
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part-time classes. Admission to such a course is usually 
confined to students who hold a School Leaving Certificate/ 
General Certificate of Education with an appropriate number 
of passes, including a pass in English. 

In part-time day or evening classes less can be attempted, 
and a reduced course content usually includes, in addition to 
shorthand and typewriting, English, an elementary treatment 
of accounts, commercial practice and office routine, and 
occasionally a foreign language. A great many students, 
however, confine themselves to the first three subjects 
mentioned above. 

Much speculation exists at the present time as to whether 
too many students are studying shorthand as distinct from 
typewriting, for the fairly sound reason that there are far 
more typists required by business firms than shorthand- 
typists. Aptitude tests have been mooted, but not yet satis- 
factorily evolved, as a means by which students who are 
unlikely to reach a satisfactory speed in shorthand may be 
discovered in advance. If satisfactory tests can be devised, 
their use may well cut down the appalling number of failures 
in this subject which occur annually, but it will be a much 
more difficult matter to persuade the average student that it 
is in her best interests to omit shorthand from her course. 
The lot of a copy typist is not invariably a glamorous one, 
especially when it is not linked to the hope of becoming one 
day a secretary to a virile and handsome business executive, 
a situation which Hollywood has not been backward in 


associating with romance [1]. 


Full-time Diploma and Certificate Courses { 
Full-time diploma and/or certificate courses, extending over 
from one tothreg years, form the basis of the work of the colleges 
of commerce, admission being generally confined to students 
with a satisfactory School or General Certificate. There is con- 
siderable variation in the content and scope of such courses 
as between one college and another. In some colleges one 
finds a one-, or possibly a two-year course for ex-grammar 
school boys, designed to be completed before they enter 
employment or take up their period of National Service. Else- 
where, a diploma course may extend over three years and 
approximate to a university course in standard. In Scotland, 
a diploma may be awarded only to a student who has com- 
pleted a course of study in a central institution extending 
over a minimum period of three years and such a diploma, 
endorsed by the Scottish Education Department, has the 
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standing of a pass degree of a university. The diplomas are 
awarded only to students who, in addition, have satisfactorily 
completed a minimum period of six months' practical experi- 
ence, undertaken during two or more summer vacation 
periods, with selected business firms which co-operate with the 
college in ensuring that such training is both varied and 
informative. 

In certain colleges, full-time courses extending over three 
or four years are arranged for students preparing for the 
external degree in Economies of the University of London. 
The introduction of such courses is partly explained by the 
undoubted prestige which is attached to a university dcgree 
as distinct from a college diploma, due again to the fact that 
the commercial and technical colleges of Britain have not yet 
acquired suffieient status in the eyes of the nation as a 
whole (p. 14). From an educational point of view this tends 
to prevent the colleges concerned from adapting their courses 
to meet the special needs of their own locality. In point of 
fact, the new regulations relating to the Economies Degree 
at London University have made it a much less suitable 
qualification for business than was the Commerce Degree 
which has recently been abolished. 

The Carr-Saunders Committee [2] recommended that in 
place of a full-time diploma course, а sandwich course might 
well be introduced by the commercial colleges. Such a course, 
extending over three years, would be made up of alternating 
periods of six months in business and six months in college 
(р. 86), and would lead to a diploma which should approxi- 
mate to the standard of a university degree. It would 
resemble closely the *co-operative courses? successfully intro- 
duced into certain American universities. The liaison which 
has been developed there with the business firms enables full- 
time university staff in certain cases to organise and supervise 
the work of the students in the firms themselves, thus ensuring 
the highest degree of correlation between academic work and 
practical business experience. 

Similar courses may well be introduced in this country 
during the next few years, for there is growing evidence that 
more enlightened employers are becoming increasingly con- 
scious of the advantages of daytime courses as a means of 
training the more promising of their junior employees. The 
proposals of the Committee have, nevertheless, been criticised 
on the ground that it is scarcely possible to visualise a diploma 
which reaches degree standard, but which involves only three 
periods of six months’ attendance at college. 
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The full-time work carried on at the more advanced stage 
in the colleges of commerce of this country still remains rela- 
tively small. In sharp contrast to America, business men in 
this country have no real appreciation of the value of pre- 
employment training for business, and, regrettably, the part- 
time evening class is regarded as quite satisfactory by the 
vast majority of them. 


Part-time Courses 

Part-time courses in the colleges of commerce fall into two 
broad categories in that they lead either to the examinations 
of a relatively large number of professional bodies associated 
with such specialised and divergent branches of commerce 
as accountancy, company secretaryship, banking, insurance, 
shipping, transport, and the export trade, or to the National 
and Higher National Certificates in Commerce (p. 367). à 

Generally speaking, the professional courses are highly 
specialised, although at the Intermediate stage they do 
require a somewhat broader field of study than at the Final 
stage. The Ordinary National Certificate courses, on the 
other hand, aim at providing a broad, general commercial 
training; whilst those leading subsequently to the Higher 
National Certificate usually cover the requirements of 
specialised branches of commerce which have not, so far, 
become the pre-occupation of any professional examining 
body. 


Professional Courses ' 
The standing which the professional examining bodies (p. 
194) have gained in the field of commercial education has an 
historical explanation. Bodies of business men associated 
together for their mutual advantage in professional organisa- 
tions related to their own particular interests and undertook, 
as a matter of necessity, the task of setting up professional 
standards, which in turn led inevitably to their laying down 
courses of study which would be undertaken by young ТЕ 
seeking to enter the profession. From this it was but à px 
step to their setting up examinations by which the fitness С 
their clerks for professional membership could be ascertaine : 
The older professional bodies, such as the Institute ү 
Chartered Accountants, still regulate the training of clerks 
articled to members of the Institute. But other bodies, such 
as the Chartered Institute of Secretaries, the Institute of 
Bankers, the Chartered Insurance Institute and the E 
of Transport, are much less rigid in their requirements ап 
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to-day, from the point of view of the average student, they 
are little more than examining bodies which, however, confer, 
in addition to distinctive letters, certain other privileges when 
the Associateship is awarded. 

At the time when such schemes were being developed, few, 
if any, alternative courses of study were available to the more 
ambitious student. From the beginning of the present cen- 


catered only for the chosen few. For the vast majority of 
students who could not £o to university, the professional 


to students. 

One great difficulty which all colleges of commerce have to 
face is the organisation of the multiplicity of classes required 
by the often unnecessary, and in many cases unreasonable, 
variations which occur in the syllabuses of the professional 


becomes more difficult year by year. . 
In the United States such a problem does not arise. Owing 
to the size of the country, and its different historical back- 


part-time or full-time, necessarily works f iversi 
degree. Thus the professional examinatio 
it, is non-existent in that country, 


A tribute must be paid to the professional associations for 
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the part which they have played in the task of developing 
commercial education in Great Britain. They have helped 
to establish national standards of achievement and have 
pioneered the development of many uncharted fields of busi- 
ness training. Muchcredit is theirs for the growing nation-wide 
appreciation of the value of education for commerce. 


National Certificates in Commerce 


National Certificate schemes in commerce were inaugurated 
in the thirties by the Ministry of Education in collaboration 
with the Association of British Chambers of Commerce. The 
course for the Ordinary National Certificate extended over 
three years of part-time study, and was designed to cover a 
broad unspecialised field of general commercial subjects. 
Colleges of commerce were permitted to formulate their own 
schemes of study, on general National Certificate lines (p. 154). 
In some areas of the country, the Regional Examining Unions 
(p. 146) took over the work of examining from the colleges. 

Prior to the war, the scheme was not very successful. The 
professional bodies refused to co-operate in granting exemp- 
tions from their own examinations to students who had 
gained corresponding National Certificate successes, and, by 
and large, refused to grant any recognition whatsoever to the 
scheme. This was in marked contrast to the attitude of the 
professional bodies in the field of technical education (p. 194). 
As a result, such schemes as were planned for the development 
of a Higher National Certificate in Commerce failed to get 
beyond the blue print stage. 

Since the war fresh efforts have been made to regenerate the 
National Certificate scheme. The Carr-Saunders Committee 
emphasised the need for ‘general courses in commercial sub- 
jects, not designed'as a first step towards proficiency in some 
particular commercial technique’. They suggested the inclu- 
sion, in the first year of such a course, of the history ae 
geography of commerce, the structure of commerce, an 
mathematics as a basis for statistics. In the second year the 
elements of law, central and local government, accounting 
and statistics were recommended subjects, to be followed in 
the final year by a more advanced study of law, ee 
and statistics, together with economies and geography wi 
special relation to local commercial and industrial interests or 
possibly other selected subjects’. 2 

At the Higher National Certificate stage the Committee 
agreed that more specialised vocational schemes ace ee 2 
вату and expressed the view that these could be or 
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towards such areas of business activity as shipping, the 
various branches of distribution and the commercial side of 
industry which so far had not become the province of any 
specialised body. They also recommended a broadening of 
the Joint Committee supervising the National Certificate 
scheme by the inclusion of representatives of the professional 
organisations themselves. 

Many of these suggestions have now been adopted. A new 
Joint Committee not only includes professional representa- 
tives, but also representatives from organised labour. One 
interesting development, however, has been the shortening of 
the ordinary National Certificate course from. three to two 
years and a corresponding lengthening of the Higher course 
from two to three years. 


EXAMPLE OF A SCHEME FOR THE 
ORDINARY NATIONAL CERTIFICATE IN COMMERCE 
Hours per 
Week 
Year 1 


Compulsory Subject Structure of Commerce 1$ 
Elective Subjects (three to be chosen) 


Economie Geography 1j 
Statistics 1 
Accounting I 2 
Foreign Languages 2 
Year 2 = 
Compulsory Subject Economics 1j 
Elective Subjects Elements of Law 1i 
English 1 
Accounting II 2 
HIGHER NATIONAL CERTIFICATE IN COMMERCE 
Year 1 General Principles ọf Law 14. 
Economics А 14 
Accounting 2 
Year 2 Commercial Law 14 ў 
nomics 14 
Accounting 2 
Year 3 Marketing 1} 
Accounting 


2 
Export Practice or Costing 14 


This arrangement cert 
nected with the p 
from young men; 


the course for the Higher National Certi 
completed their period of National Service. 
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One difficulty which remains to be solved is that relating to 
the entrance requirement for National Certificate courses. 
The Carr-Saunders Report recommended, as a minimum 
requirement, a pass in English and in Mathematics at the 
ordinary level in the examination for the General Certificate 
of Education. The Ministry of Education (Rules 104) has 
modified this to “а specified standard of education’ which is 
being somewhat variously interpreted in different parts of the 
country. The problem is not easy. Insistence on a previous 
education to General Schools standard may make the Certifi- 
cate more acceptable to the professional bodies, but would 
virtually eliminate from the course any student who had not 
attended:a secondary grammar school. The secondary modern 
schoolboy would thus be excluded from any worth-while com- 
mercial course. Fortunately, at present it would appear that 
a considerable amount of discretion is being granted to the 
individual colleges so far as admission to the course is 
concerned. 

In Scotland, the organisation of the National Certificate 
scheme is rather different. It is administered by a National 
Committee which includes representatives from education 
authorities, commerce and industry, the Educational Institute 
of Scotland, the Scottish Education Department and the 
Central Institutions. For purposes of administration, four 
regional committees have been established, viz. the North 
Regional Committee, with headquarters in Aberdeen; the 
Dundee Regional Committee, the Edinburgh and South-East 
Scotland Regional Committee and the Glasgow Regional Com- 
mittee. These Committees foster the scheme by encouraging 
the establishment of classes, and arranging for the co-ordina- 
tion of all classes within their respective areas, in association 
with local educgtién authorities. In addition, the Glasgow 
Regional Committee has organised its own preparatory classes 
for students not sufficiently advanced to take the National 
Examinations, and awards Regional Certificates to those who 
are successful in the Regional Examinations. 

The Scottish National scheme differs in several respects 
from those organised in England and Wales. А two-year 
course leads to a Junior National Certificate, but parallel to 
this course there are two others of similar duration, leading 
respectively to a Shorthand-Typist Certificate and a Clerk- 
Typist Certificate. 

More advanced courses, extending over a further two years, 
lead respectively to a Senior National Certificate (from the 
Junior National Certificate stage) and a Secretarial Certificate 
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(from the Shorthand-Typist Certificate stage). There are thus 
both junior and senior certificates in secretarial work as well 
as in general commercial studies. 


Present Controversies 

Much controversy at present rages as to the respective place 
and function of these varying schemes for part-time commer- 
cial courses. Whilst the professional bodies remain a law 
unto themselves, and so far, with one exception, have refused 
to recognise for purposes of partial exemption from their own. 
examinations any success gained by a student in a National 
Certificate course; certain of them have, to a limited extent, 
made concessions to selected colleges of commerce. Such 
concessions, granted by the Chartered Institute of Secretaries, 
the Corporation of Secretaries and the Institute of Bankers in 
England involve the recognition, subject to assessment, of the 
examination in certain subjects, at the Intermediate stage, 
condueted by the colleges themselves. However limited such 
a gesture may be, it is at least a step in the right direction 
ш, links the colleges more closely with these professional 

odies. 

But whilst the professional societies still hold aloof from the 
National Certificate itself, at least three schools of opinion 
have grown up as to the place of this certificate in the scheme 
of part-time commercial education. 

First of all, there are those who hold that all students 

should first of all complete the Ordinary National Certificate 
course. Thereafter, Higher National Certificate courses 
should be devised to cover the more specialised fields of the 
various professional bodies, exemption being granted by the 
latter for every corresponding subject passed in this Higher 
National Certificate examination. 
TA second school of thought regards this as an unwarrantable 
intrusion into the affairs of the professional societies, which | 
the latter would never permit, though exemption might be 
granted in ‘background? or ‘non-specialised’ subjects. i 

Finally, there is the view that the National Certificate in 
Commerce should stand on its own feet as a valuable qualifi- 
cation in itself; that no recognition should be sought from the 
professional bodies; that at the higher stage it should seek to 
cover areas of commercial activity not Specially associated 
with any professional Society; and that students debarred by 
lack of school examination success from taking a professional 


course should not be excluded from a National Certificate 
course. 
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Much of this confusion has been due to a failure to recog- 
nise that to attempt to create a single all-embracing National 
Certificate in Commerce is as unreasonable as to try to establish 
a National Certificate in Technology. Just as in the techno- 
logical field, different National Certificate schemes have been 
developed to meet the specialised needs of students in the 
varying branches of science and engineering, so in the com- 
mercial field there is need for specialist courses in accountancy, 
cost accountancy, company secretarial work, transport, mar- 
keting, sales organisation and management, ete. Whilst there 
is much to be said for maintaining the present conception of an 
Ordinary National Certificate in Commerce as providing a 
preparatory and generalised background to more advanced 
and specialised studies, thereafter Higher National Certificates 
associated by name with the specialised fields suggested above 
should replace the present Higher National Certificate in 
Commerce. These would not only be more acceptable to the 
professional bodies, which would be able to consider the 
claims of a certificate associated by name as well as by con- 
tent with their own particular spheres of interest, but would 
still enable fields of study not associated with such bodies 
to be suitably catered for. Such a development would go far 
to reconcile the conflicting views outlined above. ү 

The cause of commercial education will best be served by 
fuller responsibility being placed with the colleges for the 
organisation of such courses to suit the particular, and often 
peculiar needs of their own immediate area. National Certi- 
ficate courses are highly flexible from this standpoint. But 


` where broad, specialised standards applicable to the whole 


country are concerned, the professional bodies are not only 
strongly entrenched, but are rightly jealous of the standards 
they safeguard. «Specialised Higher National Certificate 
courses should,’ therefore, be developed as separate entities 
related to these specialised fields of study, and the standards 
reached should be such as to compel the professional associa- 
tions to take account of them [8]. 


Management Studies ‘ 
Unquestionably one of the most interesting рч 
developments has been the introduction of so-called roc 
ment studies into the sphere of commercial educatio ; 
Arising in the first place out of carefully designed oe e 
business training intended to equip (or re-equip) аса уа 
for entry (or re-entry) into commercial life after PETE a 
agement training courses have now been initiate throug 


N 
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Great Britain as a means of ensuring a flow of trained junior 
executives from whose ranks the senior managements of the 
future may well be selected. The problems of succession 
trouble many firms to-day, as the war caused an inevitable 
gap not only in the ranks of the younger generation of prom- 
ising executives, but in the training and experience which | 
they would normally have received. 

The intensive training in management techniques of care- 
fully selected young men with varied backgrounds of educa- 
tion and experience is at least one answer to the problem. 
But the growing interest shown by business firms in this new 
field of educational endeavour has been powerfully reinforced 
from another direction. This is a growing awareness that the 
deterioration in the economie position of this country as a 
result of the war has made a real increase in the nation's pro- 
ductivity absolutely essential, and the vital part to be played 
by management in the years ahead to attain this goal is more 
generally realised. The reports of productivity teams which 
visited the United States, especially that on Education for 
Management, stress the importance of the specialised educa- 
tion made available there to young business men as a major 
factor contributing to the high productivity of American 
industry [4]. In this country, the British Institute of Man- 
agement (B.I.M.) has been established and curricula leading to 
an Intermediate Certificate and to a Diploma in Management 
Studies have been developed (p. 211). The Institute of Indus- 
trial Administration, which for long has pioneered manage- 
ment studies in this country, has become the professional 
wing of this new Institute of Management. 

The course for the common Intermediate Examination of 
the British Institute of Management includes, as introductory 
subjects, the Evolution of Modern Industrial Organisation 
and the Nature of Management. As background subjects, the 
Economic, Legal and Psychological Aspects of Industry and 
Commerce are studied, whilst as tools of management the 
course includes financial and cost accounting, statistical 
method, work measurement and incentives and office organi- 
sation and method. Whilst such a course embodies subjects 
generally included in most commercial courses of instruction, 
their treatment has been developed from rather a different 
standpoint. 

At the diploma stage, the principles and practice of man- 
agement are studied at a more advanced level, whilst other 
studies may include many specialised aspects of management 
in the fields of general management, office management, 
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personnel management, works management or purchasing 
management; these are associated with, and examined by 
specialised professional associations such as the Institute of 
Industrial Administration, the Institute of Personnel Manage- 
ment, the Institute of Works Managers, the Purchasing Officers 
Association and the Office Management Association. Varia- 
tions on this general theme apply in the case of certain larger 
colleges, such as the Colleges of Technology at Manchester, 
Birmingham and Leicester, and also the specialist Glasgow 
School of Management Studies (operated jointly by the Royal 
Technical College, Glasgow, and the Glasgow and West of 
Scotland Commercial College). A number of changes in the 
arrangements for the Award of Diplomas in Management 
Studies have recently been agreed between the B.LM. and 
the Ministry of Education [9]. 

The last few years have also seen the development of a 
variety of experiments in management training, some of a 
specialised character, though the total volume of activity 
represented by these is still pitifully small. Probably the 
most ambitious and the most successful of these experiments 
in training for general management is represented by the 
Administrative Staff College at Henley-on-Thames (p. 188). 
This venture which, in the course of a twelve weeks’ period 
of full-time residence, encourages men and women of mature 
age and considerable experience to educate one another, has 
attracted widespread interest not only in the United Kingdom, 
but in many other countries. Some of the leading American 
centres of management education have paid the College the 
compliment of sending observers to study its methods. p 

This idea of a residential administrative staff college is 
being copied in a number of industries. Thus the nationalised 
industries have either actually set up such establishments as 
the British Railway’s Staff College, or have plans under active 
consideration, as recently announced by the National Coal 
Board. Again, starting in 1948, the Midland Bank has been 
runningresidential courses for managers and potential managers 
in а country house in Surrey. The course for managers is à 
short one of 10 days; that for those who have not yet attained 
managerial status lasts for 10 weeks. Unilever and other indus- 
trial firms have done the same thing. Residential courses in 
this category, unlikethoseat Henley, have a strong bias towards 
the special problems of the business or of the industry concerned. 
Another example in a more specialised field is the training in 
production management provided by the College of Aero- 
nauties at Cranfield. 
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The idea that experienced managers of senior status can 
benefit from ‘refresher’ courses, although widely accepted in 
the United States, finds only limited approval here. Never- 
theless some interesting pioneering work on a limited scale 
has been done. For а number of years the Manchester Col- 
lege of Technology has run a discussion group limited to 
senior executives, dealing with problems of current interest 
to top management. Out of this has come the well-known 
series of Monographs on Higher Management. The Birming- 
ham College of Technology has conducted a series of Lecture- 
Discussion Courses for directors and senior management, and 
has also provided facilities for co-operative Senior Manage- 
ment Discussion Groups; and the Glasgow and West of Scot- 
land Commercial College offers a Senior Management Study 
Group working on the basis of lectures and group discussion. 

The important field of personnel management is being 
catered for by two methods of approach. In London, Man- 
chester, Glasgow and Cardiff, a one-year course of full-time 
study is offered in association with the Institute of Personnel 
Management. The course is open only to graduates or to 
persons of mature age with industrial experience, and candi- 
dates are carefully selected by an interviewing panel. Theo- 
retical instruction is combined with short periods of practical 
work in industry. In addition, some centres offer short 
courses which are usually part-time in character. 

In many respects the provision of courses for foremen and 
supervisors is the most neglected part of management educa- 
tion, and presents some really formidable problems on which 
much hard thinking will be necessary. This unsatisfactory 
state of affairs in part stems from the anomalous position of 
the foreman in industry. The most advanced development 
in this field is to be found in the Leicester College of Tech- 
nology and Commerce with a residential course of three 
weeks’ duration. This is supplemented by a week-end 
refresher course. A number of colleges provide courses of 
varying duration on a part-time evening basis, the most 
popular course being that for the LIA. Certificate in Fore- 
manship covering two years. In certain cases, special courses 
have been devised to meet the needs of particular trades, as for 
: B under the auspices of the National Federation of 
pev полаз (p. 296). Other examples are the 
Technical College and mes 1р сне offered by the Enfield 
Barnsley Technical С они" слаб Deputies provided at 
konsiderab HEN upplementing all this work, a 

able amount of training of foremen is taking place 
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within industry with some assistance from college staffs. 

The introduction by firms and organisations of their own 
management training schemes, whether at foreman level or 
higher, raises some interesting questions. Such ‘internal’ 
training enables the staff to be familiarised with company 
policy and practice, which is obviously very important. But 
it opens up the danger of an uncritical approach to manage- 
ment problems—a danger which is reduced when trainees are 
brought up against the opinions and criticisms of people who 
have a different background. This benefit is one which can 
be secured from specialist educational institutions. This 
view does not imply, however, that no training should be 
undertaken by the firm, but that sole reliance should not be 
placed upon it. 

Another specialist field to which a great deal of attention 
has been paid is that of Work Study and Methods Engineer- 
ing. Prominent in this connection has been the course 
provided by the Acton Technical College covering four 
weeks of full-time study. Other well-known courses are those 
at Birmingham, Leicester and Luton. The Glasgow Royal 
Technical College has undertaken a course in association with 
the Scottish Council consisting of three weeks’ full-time study 
followed by nine weeks’ directed training at the student’s 
factory. A danger latent in this type of study at the smaller 
centres is that undue emphasis may be laid on certain tech- 
niques, and that the wider setting of management training 
may be neglected. ; 

An aspect of management training which has attracted 
increasing interest in recent years is that connected with the 
trade unions (p. 189). In part, this training is designed to 
help trade union representatives to perform their traditional 
functions more, effectively and is consequently concerned 
primarily with the techniques of communication, the back- 
ground and methods of industrial relations, and similar topics. 
To a lesser extent it is designed to promote the object set out 
in the T.U.C. Report on Trade Unions and Productivity—to 
ensure that trade union organisers ‘should be equally as com 
petent as the industrial consultants and technicians sopore 
by management’. In this connection, the Birmingham ү = 
lege of Technology has a four-week лн s cs a 
residential type for Workpeople's Representatives. Г Pp 
courses, often in conjunction with the trade unions, are held 
at Glasgow, Leicester, Manchester and Nottingham. ; s 

This variety of experiment in the field of education e ES : 
agement is based on the realisation of a very important tact, 
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Part-time courses of evening study tend, in the nature of 
things, to concentrate on the acquisition of factual informa- 
tion. But the art of management depends not only on know- 
ing the right things but also on how to apply that knowledge, 
and to a great extent, facility in application must come from 
practical experience on the job. To leave this matter to 
solve itself can in many cases be dangerous. The trainee 
keeps ‘theory’ and ‘practice’ in separate compartments and 
fails to achieve a synthesis of the two. Day-release courses 
and courses of full-time study, when handled by the right 
people, can prevent such a fatal divorce between theory and 
practice, 

The increased interest in management studies has already 
caused many of the leading professional associations to modify 
their examination requirements, But unfortunately largely 
because of a failure to reach agreement with the British 
Institute of Management, which has sought to secure the 
co-operation of these bodies in an effort to standardise and 
correlate management studies throughout the country, the 
introduction of this training has, so far, occurred ina haphazard 
manner from a national point of view. For example, whereas 
the Chartered Institute of Secretaries has encouraged manage- 
ment studies by introducing а Management Diploma as а 
post-graduate qualification, the Institute of Cost and Works 
Accountants has introduced such management subjects at the 
level of both its Intermediate and Final Examinations. The 
Incorporated Sales Managers' Association, on the other hand, 
has included these subjects entirely at the Qualifying stage. 
Thus considerable confusion exists at present as to the stage 
at which such subjects should be introduced into professional 
courses, and this has not made the task of the colleges any 
easier. Much of the more advanced work, in commercial 
education to-day involves the preparation of students for the 
examinations of the various professional bodies, and a pro- 
found influence has therefore been brought to bear on the 
content of such courses of instruction by the growing interest 
in the work of training to-morrow’s managers. It is very 
much to be hoped that future efforts of the British Institute 
of Management to secure a greater degree of correlation of 
work and Standards in the professional field will be successful. 

A striking characteristic of the educational system of the 
United States of America is the prominence of the University 
Business Schools [5]. Their existence underlines the view, 
widely held in that country, that the productive process is 
complete only when the finished product has reached the 
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hands of the final E and that in this productive pro- 
cess cost reductions brought about by efficient management 
do not apply only in the factory or workshop, but throughout 
the entire organisation. This in turn has resulted in a widely- 
held belief that a technological training alone is insufficient 
for men who will ultimately occupy the higher positions on 
the management ladder; that their outlook should be widened, 
and that an overall knowledge of every aspect of the organisa- 
tion and administration of the business concern with which 
they may be connected is fundamentally desirable. 

In Great Britain, on the other hand, we still tend to rely on 
our technologies, This is partly due to our industrial and 
commercial history; for more than a century, with markets 
readily assured us, it was the goods produced that had signi- 
ficance. Market research and the development of selling 
techniques were regarded as matters of secondary importance. 
From the management angle, the basis of productive effort 
was the relatively small firm, and management itself was 
regarded solely or largely as a function of the capacity and 
personality of the individual employer. 

Ideas die hard, and even to-day there are far too many 
employers who think primarily in terms of the drawing office 
and the shop floor rather than in those of the organisation as 
a whole, including administrative and distributive depart- 
ments. Such ideas have also been reflected in the Ministry of 
Education Circular No. 245, which expressly excludes com- 
mercial colleges and departments, vitally concerned though 
they are with many different forms of management training, 
from the list of institutions which may expand their facilities 
for technical education at the present time, Once again, the 
emphasis is purely on technological achievement at the 
expense of administrative efficiency, the development of man- 
agement techniques, and scientific sales promotion, both at 
home and abroad. And this general attitude is also affecting 
management training itself in this country, much greater 
emphasis being laid on technological aspects of management 
than on business or commercial aspects. х ү 

"There are, however, signs that the country 1s awakening to 
the value of the immense volume of commercial and manage- 
ment training which has now become such an important part 
of the American educational system, if only because our very 
existence depends on our being able to compete with business 
firms across the Atlantic both in overseas markets and especi- 
ally in their own dollar markets. Sooner or later A 
emphasis must be placed on the adequate training of our 
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younger executives in the field of commercial management, 
including sales management, as well as in the complementary 
field of industrial management. 


Modern Foreign Languages 

In the commercial colleges the considerable volume of 
work done in teaching modern languages should not be 
overlooked. The work falls into two parts. So far as French, 
German and Spanish are concerned, the colleges generally 
carry on where the school has left off and provide classes in 
the written and spoken language up to the standard, in some 
cases, of a university degree. In the case of such languages 
as Russian, Dutch, Polish, Norwegian, Swedish and Italian, 
full courses are organised in the larger colleges, which do not 
involve any previous knowledge of the language. 

The teaching is generally oriented towards the commercial 
and economie side of the languages, but the main aim is always 
to train the student to speak freely and idiomatically. The 
teaching staff usually consists of teachers native to the country 
concerned, or honours graduates who have had periods of 
residence abroad. In Glasgow, the Commercial College is 
closely linked with the University, the Chairs of Italian and 
Spanish being jointly held in each institution. Teaching 
methods to-day include the use of the tape recorder (it is 
sometimes a chastening experience for a student to hear his 
voice played back to him, whether in English or in a foreign 
language), the film and film strip, and, more important still, 
the teaching is increasingly becoming supplemented by vaca- 
tion trips abroad, often organised by the colleges themselves. 

The importance of language teaching in this country can 
scarcely be over-estimated at the present time. The Good- 
enough Report merely underlined the obvious when it stressed 
its importance in the vital task of increasing our export trade. 
Far too many British firms still send men abroad with no 
knowledge, or at best with an imperfect knowledge, of the 
language of the country concerned. Many cases have occurred 
where even catalogues and other sales pamphlets, written 
entirely in English, have been sent abroad, occasionally with 
prices quoted in sterling. This apparent complaisance of 
many business men can only be explained, if at all, in terms 
of a century-old tradition of sellers’ markets, in which British 
goods were eagerly awaited by the world because they were 
the best to be had and, of course, because they were British. 

Such an attitude will get us nowhere to-day. The great 
need in this country is to take numbers of our highly trained 
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graduates in modern languages and provide them, in the 
exporting firm itself, with an adequate knowledge of the pro- 
duct and, if necessary, its manufacturing processes. At the 
same time, the colleges of commerce should provide them 
with a general background of business knowledge, including 
some training in market research and selling techniques. In 
this way we could send abroad each year numbers of young 
and enthusiastie commercial ambassadors of the highest 
quality. Nothing would do more to ensure to this country a 
greater share of the world's available markets and to counter- 
act American sales pressure which is spearheaded all over the 
world to-day by just such a highly trained sales force. 


Schools of Librarianship 

The first full time School was established in London Univer- 
sity in 1919 for post-graduate students to take the University 
Diploma in Librarianship. Since 1946 full-time Schools have 
been established in the following colleges: Birmingham 
College of Commerce; Brighton Technical College; Scottish 
College of Commerce, Glasgow; Spring Grove Polytechnic, 
Isleworth; Leeds College of Commerce; N.W. Polytechnic, 
London; Loughborough College of Technology; Manchester 
College of Technology; Newcastle College of Commerce. 

Students at the technical colleges are prepared for the 
Registration examination of the Library Association, qualify- 
ing for the Associateship—A.L.A., and for the Final examina- 
tion, after which election to the Fellowship—F.L.A., may be 
achieved. Students may also prepare for these examinations 
in evening courses at these colleges, but the Library Associa- 
tion lays great stress on full-time professional education, and 
in future, professional staffs of libraries will probably come 
increasingly through the full-time schools. 


Other Miscellaneous Courses : 

Reference must be made to the great variety of ad hoc 
courses which have been arranged to meet the special needs 
of given areas, and also to other courses which by tradition 
have become associated with colleges of commerce. ? 

As examples of the first may be cited courses ш port та 3 
ing and administration, and in shipping and Ioram a ic 
are to be found in the colleges in London, Liverpool, ae 
chester and Glasgow, whilst export trade is dealt with y me 
detail to-day in most colleges associated with an indus an 
and commercial area. Other specialised courses in suc 
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various subjects as mechanised accountancy, conveyancing, 
speech training, public speaking and journalism are not 
uncommon. Nor must the volume of teaching aimed. at the 
preparation of students for various examinations of the Civil 
Service Commission be overlooked. Both full-time as well as 
part-time evening courses have been developed according to 
requirements in different parts of the country. These prepare 
students for entry to the Executive and Clerical Classes in the 
Civil Service as also to such branches as the Post Office and 
the Customs and Excise Service. Wherever the need arises, 
efforts are made to meet it. In this and other ways the col- 
leges of commerce stand ready to ensure that no legitimate 
educational need shall go uncatered for in their own particular 
regions of the country. 


The American Business Schools" 


_ One of the most striking phenomena in the American educa- 
tional system is the importance which is attached to business 
education. There are no fewer thin 617 collegiate schools of 
business conferring degrees in business administration or 
commercial science, and some 155 of these are of university 
rank (but note p. 459) [6]. In 1950, no fewer than 75,506 
such degrees were awarded, representing 11% of all degrees 
earned in that year. 

The study of commercial subjects in the United States 
begins in the high school. It is continued at the universities 
in either four-year undergraduate courses, or two-year 
graduate courses for students who have taken their first 
degrees in other faculties such as liberal arts, science or in 
technology. Almost all universities run degree courses in 
evening classes for the benefit of men and women who have 
already entered business. The writer himself was recently 
present at such an evening course held in thé University of 
Chicago where more than 100 students of over 80 years of age, 
many of them holding responsible positions, were completing 
the third year of their course for the degree of Master of 
Business Administration. 

There 1S at present a tendency to develop the graduate 
business school at the expense of undergraduate courses, 
which means that increasing numbers of students will come to 
regard a six-year university course as normal. Graduation in 
a collegiate school of business is rapidly becoming a normal 
thing in the United States for men who hope to attain high 
executive or administrative rank in American business and 
industry, As the President of a large corporation said to the 
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writer, ‘A man who has not been to “school” suffers from a real 
handicap to-day.’ How has this state of affairs come about? 

Primarily because, from the outset, the schools of business 
have not only set out to integrate their courses with practical 
business experience in the commercial or industrial firm, but 
they have also secured the live interest and assistance of the 
men who run big business. The first objective has been 
gained partly by the development of co-operative schemes 
(sandwich courses, p. 86), by which men and women may 
spend equal amounts of time in college and with the business 
firms, and partly by the American tradition of students work- 
ing their way through college. The second objective has been 
achieved by utilising the services on the staff of the colleges 
of business leaders (as distinct from business employees) who 
devote several hours a week either to lecturing or leading 
discussion groups. Such men are proud to become ‘adjunct 
professors’ of the university, a distinction which confers 
considerable status in business circles. Where such men have 
become keenly interested in their educational work, they have 
often become full-time members of the university ‘faculty’, 
retaining, however, certain of their business interests either 
as directors or expert advisors. Hence it is common for busi- 
ness firms to seek the guidance of such members of the 
university staffs on matters on which they are highly experi- 
enced. This, in turn, enhances still further the prestige of the 
business schools. : у 

'The stage has now been reached where a high proportion of 
American business leaders are graduates of these schools. Not 
only do they send their own sons to ‘school’, but they naturally 
lay emphasis on the possession of a similar background by the 
men whom they employ or promote. In this sense the wheel 
has turned full cifcle, and a tradition has been established 
which will continue into the future. 3 

In America, business is the ‘number one’ profession and the 
universities have taken care to ensure that 5 NA AER: 
part in providing the necessary education and tra s 
preventer for Е this profession. From such outstanding 
universities as Harvard, Yale, Cornell, Stanford, s 
New York, North-Western and Chicago, right through t Т 
hierarchy of the American collegiate system, the POTES 
business and administrative training to the highest levels has 
become a most important part of the education of the ан 
American. In our own educational pattern а similar devel op- 
ment is needed in universities and major technical institutions 
alike. 
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Teaching Methods t 

One of the most interesting developments in commercial 
and management education which has occurred since the war 
in this country is the gradual introduction of new and often 
novel teaching methods. à 

Primarily, there is a growing interest in the use of the case 
study method which, originally developed at Harvard, has 
spread to most other university business schools in the United 
States. A case study may be a condensed account of a busi- 
ness situation, or a series of connected situations, prepared by 
an expert panel of investigators usually acting on the invita- 
tion of a commercial or industrial firm which is willing to 
co-operate in its preparation. Much time may be spent on the 
investigation; the Harvard Business School, for example, 
spends many thousands of dollars annually on the prepara- 

_ tion of case studies. Such studies may, however, be prepared 
in a variety of ways. The final draft of the study is ulti- 
mately placed in the hands of а group of students, who are 
given a certain period of time to consider it individually and 
later to discuss its implications collectively. "Thereafter, the 
group suggests a suitable course of action to be taken by the 
management in dealing with the problems involved. 

In this country, many colleges are now beginning to intro- 
duce this method of instruction to supplement the lecture 
method of teaching, particularly where more advanced studies 
are concerned, and certain major colleges are now beginning 
to produce their own case studies in close collaboration with 
local firms. Such studies are not only typed or printed, but 
are recorded on machines or on film strips and, on occasion, 
on sound films. Similarly, other forms of discussion group 
technique as a method of teaching have been evolved and are 
being introduced into the class room when ‘they are relevant. 
Such variations in teaching method provide a welcome change 
for the student and often secure his enthusiastic co-operation 
in discussion, instead of his function being limited in the lecture 
room to that of acting as a silent absorber of knowledge 
provided by his teacher. 

1 m growing interest in these new techniques has perforce 
s оа greater rapprochement between the commercial col- 
eges and business firms. At no previous time has there been 
so much co-operation by firms, in receiving students on visits, 
Warden. bos p тыша during college vacations, and 

e a i ta 
at E es of their stel 
the future that already many colleges in this country are 
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beginning to experience that happy liaison with business 
undertakings, which is such a pronounced feature of the 
university schools of business in the United States. 

From another point of view, teaching techniques have been 
influenced by a recognition in recent years that young men 
and women in our centres of further education constitute, as 
Messrs. Dobson and Young have been at pains to point out, 
a highly critical audience, conditioned as they are to radio, 
television and the cinema, which put across their material 
with streamlined efficiency. The younger generation is not 
unnaturally critical of ‘chalk and talk’ and above all of the 
laborious process of writing down dictated notes, which is 
still a characteristic of too many of our more venerable educa- 
tional institutions (p. 548). Many experiments are now being 
made in the use of such aids as the film, the film strip and the 
tape recorder. Again, the practice of providing the student 
with a duplicated précis of the material with which the lec- 
turer concerned proposes to deal in class, is growing, albeit 
slowly, with advantages to both lecturer and student too 
obvious to be laboured. 


Staffing of Commercial Colleges 

Full-time members of staff are generally recruited in much 
the same way as in the case of secondary schools, from the 
ranks of university graduates. “Graduates in commerce or 
economics are usually employed to teach in the more special- 
ised fields of accountancy, commerce, economics and related 
subjects, whilst legal subjects are, where possible, placed in 
the charge of graduates in law, or such professionally quali- 
fied men as solicitors or barristers, who prefer an academic 
life to professional practice. Specialists with appropriate 
degrees usually teach such subjects as English, foreign 
languages, history and geography. 

Much controversy exists as to the desirab At 
business experience as a contributory qualification for teac E 
of commerce, but the contestants rarely define the disse jd 
their arguments in this connection. If, when speaking n s 
commercial teacher, they include the specialist teacher 


English or French or Spanish or German or history or geo- 
it is di hat advantage their posses- 
Sot of commenti к ИШ ould have for either the 


sion of commercial experience Wi т : 
teacher or his studenta М the same applies to the ipe 
alist teacher of economics. Where, however, bone Е 
ence is vital is in the teaching of Commerce and d 
Practice and those other subjects which are largely conce 


desirability of actual 
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with the day-to-day activities of the business world. But this 
is a very different thing from saying that all members of the 
staffs of commercial colleges should have had business 
experience. 

But even where such experience is desirable, it is not easy 
to obtain it. A young graduate attracted to teaching, who 
wisely decides to spend two or three years in business before 
taking up a teaching career, will find that he loses seniority, 
and incurs a probable reduction in the size of his pension on 
retirement, by postponing his entry for a year or two into the 
profession. On the other hand, if he delays still further such 
an entry, he may well create a suspicion that his desire to take 
up teaching is not unconnected with a possible failure to 
succeed in the business world. 

The question of professional training is also one which needs 
consideration. Prior to the war, there were few professionally 
trained commercial teachers, and these consisted largely of 
university graduates in commerce or economics who had 
voluntarily taken. a post-graduate course of training, which 
was rarely of a specialised character. An interesting develop- 
ment has taken place in England since the war, however, in 
the establishment of three training colleges for commercial 
teachers (Chapter ХҮШ). 

Scotland has for many years insisted upon a specialised 
training for its commercial teachers. Apart from graduates 
їп commerce or economies of the Scottish Universities, almost 
all commercial teachers in the country have passed through 
the Commercial Teachers’ Diploma Course in the Scottish 
College of Commerce, Glasgow. This course extends over 
three Sessions, and students are required to spend at 
least six months with selected business firms who co- 
operate with the College in ensuring that they obtain a 
varied experience during their period of practical training. 
After completing their course of study, the diplomates of the 
College pend a further year at a training college for teachers 
Petia xa Work in secondary schools or centres of 
iei cation. Recently the College has introduced an 

1 course extending over four sessions for students 
anxious to qualify for senior work in commercial education in 


Scotland. In this case, an additional six months of practical 
experience is required, 


The great bulk of commerci 
however, still remains in the h 
staff who lecture in evening cla. 
in commerce or industry or 


al teaching in Great Britain, 
ands of part-time members of 
sses at the end of a day's work 
in professional employment. 
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Here, the question of practical experience does not arise, but 
the equally important question of their capacity to teach does. 
Fortunately, after a period of trial and error, many such 
teachers do, in fact, settle down and prove their worth over 
and over again. But there are many failures, and these 
cannot always be replaced at a time when the already small 
remuneration they get for their efforts is virtually halved by 
income tax demands. "This situation puts a very high premium 
on enthusiasm for teaching. Italso may be doubly disastrous, 
as it may make inevitable the employment of some men who 
frankly admit that ‘they wouldn't be there if they didn't need 
the money’, and it may make available for employment in this 
way only those men who do need the money because they have 
failed to secure adequate promotion in their own profession or 
employment (Chapter XVIII). 

One of the most pressing problems is that of the status of 
leading commercial colleges in Britain, when compared to 
that possessed by the university schools of business in 
America (p. 380). Only when their status has been nationally 
recognised will the right kind of teaching assistance be readily 
fortheoming from industry and commerce (Chapter XV). 


Commercial Education in the Future 

What of the future of commercial education? The one thing 
that remains a vital need is that education for business should 
be integrated much more fully than at present into the educa- 
tional pattern of this country. There are many reasons for this. 

First of all, the constant development and ever-greater 
complexity of many commercial subjects is out-growing the 
capacity of the part-time evening class. This is particularly 
so in the field of accountancy. In the near future the relevant 
professional associations will have to face this problem. The 
part-time day class is thus the inevitable successor to the 
evening class (Chapter IV). de 

Secondly, to give young men the knowledge which is now 
generally admitted to be an essential part of their equipment 
аз business executives of the future, full-time courses in the 
colleges of commerce will become indispensable (Chapter 
III). Sooner or later—and the operative word is the first one 
—we must do something to equal the tremendous volume of 
effort in business education which is now a characteristic of 
the United States economy (in terms of relative populations), 
if we are to continue to be a serious competitor both in dollar 


and sterling markets. E di 
Thirdly, the educational system of this country, excluding 
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the science side of the secondary school, is still largely influ- 
enced by the age-old classical tradition, a type of education 
possibly suitable for a wealthy country when it was the com- 
mercial and industrial centre of the world, but which is no 
longer appropriate to a nation with its sleeves rolled up, 
fighting for its very economie existence. Change, though slow, 
is now quite inevitable. 

And finally, itis through education and training designed 
. to ereate the necessary capacity for executive and administra- 
tive leadership, based on the necessary *know-how', that the 
future of this country will largely depend. Wisdom, which 
comes from a broad education and a wide experience of life, 
is as vital as ever at both the personal and national level; but 
it must nevertheless be widely understood that the business 
executive of the future will need a good knowledge of account- 
ancy, of the relevance and reliability of statistics, of the 
scientific principles of management, and to be expert in 
human relations, if he is to measure up to world competition. 
The British way of life will be undermined if management 
fails to play its part in ensuring a reasonable standard of life 
throughout this present economic revolution. As signs of the 
times, trade unions are increasingly impatient with inefficient 
managements, and many prominent industrialists now agree 
that many of the sins so often ascribed to inefficient organised 
labour should in reality be laid at the door of inefficient 
management. 

No one pretends that theoretical instruction for business is 
any substitute for practical business experience. What busi- 
ness education can do is to shorten the path to business 
efficiency by equipping the young man or woman with valu- 
able tools of knowledge and techniques, and also by making 
them aware of the problems which will face them. The 
creation of this awareness and a potential business acumen and 
human understanding in students is the critical task and 
opportunity of management education to-day. 

‚Шш the coming years the colleges of commerce, as distinct, 
in this case, from the commercial departments of technical 
colleges, must necessarily develop into national institutions of 
great Significance. The universities in this country are not 
the appropriate bodies to undertake such work [7]. Their 
outlook and traditions are very different from those of the 
universities in the United States, and many of them which 
attempted to provide commercial education have now abdi- 
cated from this field of endeavour. Within the last few years 
both the Universities of Aberdeen and Manchester have 
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abolished their Faculties of Commerce, whilst London has 
similarly withdrawn its Commerce degree. 

But in order that the colleges of commerce in England and 
Wales may be put into a position to undertake the tasks which 
lie ahead, the first requirement is regional organisation. Each 
college must draw its students from a wider area, with the full 
co-operation of the local education authorities involved. 
Financial assistance, where necessary, must be provided on an 
adequate scale, both for the college itself and for the students 
attending it (Chapters XV, XVI). 

Again, at national level, full recognition must be accorded 
to the colleges. They must be given every assistance to help 
them to ensure that the diplomas they award become as 
widely recognised in the country as is the degree of a univer- 
sity. This can only be done by seeing that buildings are both 
adequate and functionally designed (at least one leading col- 
lege of commerce in this country is housed in an abandoned 
teachers' training college), and that staffing standards and 
ratios are generously revised. In particular, adequate pay-_ 
ments attractive to high business executives should be author- 
ised, where their knowledge and skill makes it desirable that 
the college should utilise their services on a part-time basis. 
Given these conditions, the colleges can become fully integ- 
rated into the business world with two-way traffic no longer 
a chimera, but a reality. 

Commercial education is а comparative newcomer to the 
field of education. To-day it is a Cinderella. A generation 
of business men may have to pass before its value and signi- 

. fieance are fully appreciated and recognised. : 

It may not be inappropriate to conclude this chapter with a 
quotation from Rousseau. ‘When I see the studies of young 
men at the period' of their greatest activity confined to purely 
speculative matters, while later on they are suddenly plunged, 
without any sort of experience, into the world of men and 
affairs, it strikes me as contrary alike to reason and to nature, 
and I cease to be surprised that so few men know what to do. 
How strange a choice to teach us so many useless things, 
while the art of doing is never touched upon' [8]. 
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СНАРТЕВ ХШ 


OTHER TECHNOLOGIES AND CRAFTS 


THERE are important industries, some employing large num- 
bers such as mining and textiles, which are not widely and 
evenly dispersed, but occur only in particular regions and are 
therefore connected with a minority of colleges. Agriculture 
is an exception, and is of such prime importance that it rightly 
requires а book to itself (p. 13), but here can be treated only 
by way of reference. 

Other groups are very limited in scope and employment, but 
are nevertheless very important. They may be widely dis- 
persed in small groups or dispersed as special techniques 
throughout many industries, so that multiple provision cannot 
reasonably be made. For these reasons have been established 
the national colleges for particular technologies each with the 
following aims and requirements; to provide highly specialised 
training for a single industry, including post-graduate courses 
and research; to be governed by the industry itself through а 
Tepresentative governing body with ample freedom to put 
industry's ideas into practice; to be financed by the State but 
With substantial assistance from industry; to draw its students 
preferably from the ranks of industry [1]. The present work 
of these colleges is outlined, and their full-time enrolments are 
given in Appendix, p. 603. 

‘The establishment of seven of these national colleges con- 
stitutes a major post-war development of higher technological 
education and arose from the Percy Committee Report (p. 470) 
[2] and the Ministry’s Circular 98 (p. 484) [3]. In this period 
too, the conditions of governance of the Royal College of Art 
have been changed to those of a largely self-governing 
institution, a change with immense possibilities [4]. 

The broad distinctions to be made between craft, techniques 
and technology are discussed later (p. 447), but here is given 
factual information of the present educational provision for a. 
wide variety of subjects chosen for their economie importance, 
intrinsic interest or future possibilities. "Those who require 
further details are strongly advised to obtain the pamphlets 
published by the professional institutions; by the Central 
Youth Employment Executive (C.Y.E.E.), the Ministry of 
Labour and National Service (M.L.N.S.), the Anglo-American 
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Council on Productivity (A.A.C.P.), апа the Association of 
Technical Institutions (A.T.I.). Attention is drawn specially 
to The Ministry of Education Pamphlet, No. 8, pp. 90-176, 
Appendix I: Examples of Special Educational Faeilities for 
Certain Occupations (H.M.S.O., 1947). 
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List or SUBJECTS 


Subject Page Subject Pag 
Aeronautics У S . 892 Horology . Fi ; . 409 
Agriculture А 3 . 893 Horticulture г ‚ 410 
Bakery and Confectionery . 394 Leather Technology . . 411 
Boot and Shoe Technology . 396 Marine Engineering . ‚ 412 
Ceramics . : - . 897 Naval Architecture . . 418 
Chemical Engineering . ‚ 898 Navigation and Nautical 
Clothing Technology . - 400 Courses 9 : . 414 
Coal Mining 3 с - 401 Oil Technology . : ‚ 415 
Food Technology 3 - 408 Paper Technology 7 ‚ 416 
Foundry Technology . - 404 Pigments, Paints and 
Fuel Technology . З . 405 Varnishes 2 . ‚ 416 
Furniture and Timber Tech- Plastics. s. . ‚417 

mology .  .  . . 406 Printing . dL REC . 418 
Gas Engineering . — . . 407 Rubber Technology. . 420 
Heating and Ventilating and Textiles . А 5 . 421 

Refrigeration Engineering . 408 

Aeronautics 


This section does not cover the extensive R.A.F. Service 
Establishments, but only civilian needs, which have been 
catered for in the establishment early in 1946 of the College 
of Aeronauties, Cranfield. A high grade engineering, tech- 
nical and scientifie training in aeronautics prepares students 
for important positions in the aircraft industry, civil aviation, 
education and research. The College is financed through the 
vote of the Ministry of Education but the policy control is in 
the hands of a Board of Governors, appointed by the Minister 
and representing a wide range of aeronautical interests. 
Detailed control is in the hands of a Senate consisting of the 
Principal and Heads of the teaching departments. 
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work is organiséd in four main departments; aerody- 
, aircraft design, aircraft economies and production, 
aireraft propulsion, and the two-year full-time residen- 
course at post-graduate level includes a thesis based on 
BM ol research or on undertaking a piece of 
sign work, and leads to the Diploma of the College (D.C.Ae). 
ents are in three main groups, those with primarily a 
iversity background, those with an industrial apprenticeship 
Ч a degree or a Higher National Certificate, and Officers 
the Royal Navy and R.A.F. The College handbook 
tes that "The original policy not to insist on a degree as a 
ary qualification of entry, despite the post-graduate 
€ of the course, has been thoroughly justified’. 
intensive short courses of about two weeks’ duration are 
uently held for special subjects (245 students attended ten 
courses in 1953-4); and research is encouraged in every 
le way. As a contributory link with the main post- 
duate work of the College, it should be noted that with 
in Mechanical Engineering a student can gain an 
ment in Acronautical Engineering countersigned by 
yal Aeronautical Society (p. 156). 
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loyal Aeronautical Society (p. 617). 
ndbook of The College of Кеса Cranfield. 


Agriculture 


sponsibility for agricultural education lies with the Local 
Authorities and the Ministry of Education, and for advice to 
engaged in any branch of the agricultural industry with 
© enistry of Agriculture and Fisheries through the National 
gri ultural Advisory Service. This administrative dicho- 
omy is the subject of sharp controversy. 
а d In agriculture include practical farming, inspection 
a visory work, marketing and supply services, teaching 
Tesearch, for both men and women. With increasing 
anisation and the growth of special services, physical 
gth counts for less and less and opportunities for women 
Eu correspondingly. This increasing mechanisa- 
but one aspect of the growing application of science to 
ja ng Which makes a good standard of education increas- 
“necessary. 


dispensable love of the country (in all weathers), good 
and physique should be put to the test of at least a 


“у > 
“8 practical experience on a farm before detailed training 
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is undertaken and this most certainly for someone from a 
town. For practical farming a one year's course at a farm 
institute is normally considered sufficient, but some with the 
necessary entry qualifications take a diploma dt an agricul- 
tural college or а degree at a university, especially if they 
intend to farm or manage estates on a large scale. Subsequent 
practical experience of à varied character and at different 
levels of responsibility is most important. Good practical 
experience and high educational qualifications are essential 
for inspection and advisory work and for teaching, and person- 
ality and tact are no less important. Apart from degrees, the 
recognised national qualification is the National Diploma in 
Agriculture (N.D.A.), awarded on examinations conducted by 
the National Agricultural Examinations Board. Most col- 
leges have their own diplomas, but prepare students for the 
N.D.A. also. Like students attending urban technical col- 
leges, students wishing.to attend agricultural colleges may 
apply to their Local Authorities for financial assistance in 
accordance with parents’ income, or they may gain scholar- 


ships which are offered by universities and many of the 
colleges. 
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Bakery and Confectionery 


This trade has been practised since ancient times and is 
cd on m every town, if not in every village. Like other 
rades and crafts it has undergone far-reaching changes in 
character and organisation, especially with the increasing 
spread of mass production in the last few decades. This has 
been accompanied, even if it has not been stimulated by the 
Increase of educational facilities, which are now established in 
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84 technical institutions, mostly part-time day and evening 
courses for City and Guilds Examinations. 

Two or three-year full-time courses are held at Birmingham, 
Blackpool, Cambridge, Cardiff, Leeds, Liverpool, London (the 
Borough Polytechnic), Manchester, Southampton, Plymouth, 
and a three-year sandwich course (with industrial experience) 
is being established at Salford. ‘Two-year full-time courses 
normally lead to the National Diploma (N.D.) and three-year 
courses to the Higher National Diploma (H.N.D.). Both these 
Diplomas are awards on courses recognised by the National 
Board for Bakery Education, which was set up in 1947 to act 
in placeof the National Bakery Education Advisory Committee 
of the National Master Bakers’ Association. 

Bakery education is stimulated by the work of ten regional 
Bakery Education Advisory Committees (B.E.A.C.), and also 
by the Baking Industry Joint Scholarship Scheme established 
through the close co-operation between the National Board 
for Bakery Education and the National Association of 
Master Bakers, Confectioners and Caterers and the good will 
of the Trade [1]. This offers several scholarships of maximum 
value of £200 per annum for students taking an H.N.D. 
course, and other scholarships for students taking the N.D. 
course. 

Recently there has been much controversy over the number 
of students taking different types of courses. A recent 
survey [2] shows that 2,026 students (82:595 of all in 
attendance) take courses but no examinations, 2,956 (47-594) 
are in City and Guilds Intermediate courses, 845 (18:695) in 
me City and Guilds Final courses, 188 (2:295) in City and 

uilds Full Technological Certificate courses; there are 251 
2%) in full-time National Diploma and 0:06% only in Higher 
оа a ead ue. Concern has been expressed at 
B Gut t T Or bakery courses which is affecting 
Ben 2 е industry in some areas, and the National 
D ira а d. Education has emphasised that recruitment 
ша dign ility of the industry; educational authorities 
only supply the necessary facilities [8]. 
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Boot and Shoe Technology 


The manufacture of boots and shoes is highly localised, 
mostly in Leicestershire, Northamptonshire and nearby towns, 
but also in Stafford, Lancashire and Kilmarnock and 
Arbroath. The colleges at Leicester, Northampton and Nor- 
wich have established departments of Boot and Shoe Manu- 
facture. At Northampton there is a two-year full-time course 
leading to City and Guilds Examinations and one is offered at 
Norwich. At Leicester there is a one-year full-time course in 
General Shoe Technology; another in Foremanship Course of 
Advanced Technology, which leads to the Graduateship exam- 
inations of the British Boot and Shoe Institution (B.B.S.I.); 
and a Management Course for Associates of the B.B.S.I. or 
others equally qualified, which covers all aspects of general 
management. The three courses may be taken seriatim to 
gain a college diploma. A course for prospective shoe designers 
is provided in conjunction with the College of Art Depart- 
ments of Dress and Industrial Design and leads to the Ministry 
of Education National Diploma in Design. The foregoing 
courses (except National Diploma in Design) are held at the 
Cordwainers’ Technical College, Hackney, E.8, which also 
offers a College Diploma Course in Leather Goods. 

Part-time day and evening courses are also provided in the 
colleges and the latter were established as early as 1885 at 
Northampton and 1892 at Norwich. These courses now lead 
to the Full Technological Certificate of the City and Guilds of 
London Institute, and the graduateship of the British Boot 
and Shoe Institution, B.B.S.I. A very high degree of skill 
15 required in the majority of operations on footwear manu- 
facture as the shoe is manually presented to a power-driven 
tool. Recruitment to and training, especially in part-time 
day courses, for the industry is encouraged hy the National 
Joint Recruitment and Training Council set up in 1947 by the 
Incorporated Federated Associations of Boot and Shoe Manu- 
facturers, the National Unions of Boot and Shoe Operatives, 
эр Хайопа1 Institution of the Boot and Shoe Industry. The 

.B.S. Institution encourages students with the award of 
tegen = edm hg its n Fund, and provides 

m ч 
of Arts Bursaries Senn EM o» Society 
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The needs of the Potteries and elsewhere for education in 
ceramics are met by courses at the North Staffordshire 
Technical College, Stoke-on-Trent. A three-year sandwich 
course (six monthly turnabout basis) leads to the Pottery 
Manager’s Certificate examinations and students who pass 
may subsequently qualify for the award of the Certificate 
after the specified period of practical experience—which is 
an interesting and specially valuable variant of the usual sand- 
wich course arrangement. A three-year Diploma Course in 
Ceramics is provided for intending research workers and 
laboratory technicians controlling production. 

The courses cover the general ground required for the pot- 
tery industry, the iron enamelling industry, the building 
industry, and the refractories industry. The scope is thus 


efore they pass into the industry. 

ay and evening courses 
those employed at all levels in the industry. Students may 
ger’s Certificate examinations after six 
y and industrial experience, 


School of Ceramics of the Royal Colle 


Mey ane aftsmen and designers for the pottery 
, and creative counter- 

2 ning outlined above, 
Bid related ET | i entres, pottery is made 
centres such as Derby 

у Newcastle-on-Tyne an a 


Pais ey, Kilm d Bristol, In Scotland 
E , il E m 
Centres ч arnock and Bo'ness are important 


€w schemes ini В : 
allowmore of training are being brought in, which 


Opportunity for t i А А 
first two Years of ыш hechoiceof a partieularcareerin the 
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» 
Chemical Engineering 


It is fashionable to point to British discoveries which were 
subsequently developed abroad, from Perkin's discovery of 
mauve to Sir Alexander Fleming's discovery of penicillin. 
The rapid establishing of the industrial process for penicillin 
in the U.S.A. during the war is alleged to be due to our lack 
of ability to exploit it and to the lack of chemical engineers 
in partieular. Conversely the post-war building of petroleum 
refineries and ‘cracking’ plants by American engineers ha: 
pointed in the same direction. In point of fact our hazardous 
position in the war was a prime factor in not developing peni- 
cillin here, and the U.S.A. had had a half century's start in 
petroleum technology, due to natural resources which still 
account for something like 609/ of the world's oil. Again, 
recently discovered fibres have been developed more quickly 
elsewhere; for example, the British discovery terylene was 
marketed two years earlier in the U.S.A. than in this country. 
Again it may be argued that this was due to very unfavour- 
able post-war economie conditions here, yet when all has been 
allowed, the lack remains and the number of chemical 
engineers is far below that required to solve present problems. 

Chemical engineering is the fourth primary technology, 
a fundamental position which is still not conceded in some 
quarters, as typified by those who still assert that a 
chemical engineer talks chemistry to an engineer, engineering 
to a chemist and when both are present he talks about the 
weather, or golf. Sir Harold Hartley, F.R.S., has emphasised 
the historical succession of the primary technologies. ‘First 
there had been civil engineering, which had claimed the whole 
field, then, from the introduction of the steam engine, the 
specialised techniques of the mechanical engineers had 
developed; and the same process had happened again in the 
case of the electrical engineers. Now in the twentieth century, 
with the great developments of the chemical industry and the 
Invasion of all processing industries by chemical techniques 
this fourth primary technology had developed.’ 

The Cremer Report on Chemical Engineering Research 
specially emphasised that whereas the special technologies 
are concerned with the processes of manufacture of particular 
products, chemical engineering is concerned with the study of 
plant and operations, which are generally and widely applicable 
to all industries. The chemical engineer finds a variety of 
opportunity in the chemical, plastics, rubber, petroleum, fats 
and oils, solvents, food processing, rayon and synthetic fibre 
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industries, the coal, ga& and tar industries, as well as with 
engineering firms specialising in the construction of chemical 
plant. The direct relevance of chemical engineering to many 
of the technologies dealt with in this chapter will be apparent. 
The continuing urgent need for chemical engineers has been 
emphasised repeatedly in all the authoritative statements and 
publieations listed below, to meet which the following main 
forms of education exist, and both need much greater numbers 
of students and expansion of courses. 

Full-time study can be taken in degree courses in chemical 
engineering at a few universities and at Manchester College of 
Technology, Birmingham College of Technology, Royal Tech- 
nieal College, Glasgow, and has recently been established at 
the Heriot-Watt Technical College, Edinburgh. A four-year- 
full-time Diploma Course is provided at Loughborough College 
of Technology. An advantageous route is to take a post- 
graduate course in chemical engineering following a university 
first degree, college associateship or professional associateship 
in chemistry or engineering. Such courses are offered at some 
universities and at the following technical institutions; Bat- 
tersea Polytechnic, London, S.W.11; Bradford Technical 
College; Glamorgan Technical College, Treforest; Lough- 
borough College of Technology; Manchester College of Tech- 
nology; West Ham College of Technology. _ f 

The professional institution is the Institution of Chemical 
Engineers (founded 1922) and, as with other technologists, 
those employed in industry may study for its examinations 
(for A.M.I.Chem.E.) in part-time courses by various stages. 
This may be by taking an external degree (engineering or 
chemistry) or A.R.LC. followed by chemical engineering 
courses, or by first taking O.N.C. in Chemistry, Applied 
Chemistry or in Mechanical Engineering, then H.N.C., and by 
subsequent study and approved experience to qualify for . 
A.M.I.Chem.E. Higher National Certificate Courses in Chem- 
ical Engineering are offered at Acton, Battersea, Birkenhead, 
Bradford, Huddersfield, Kingston-upon-Hull, Manchester, 
Treforest and West Ham. The Glamorgan Technical College, 
Treforest, has pioneered in establishing a four-year Diploma 
sandwich course in Chemical Engineering, and another sue 
wich course is being established at the Royal Technica 
College, Salford. : 
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F.R.S., reported in Advancement of Science, 1953, X (No. 87), 
3-11. 


Present and Future Supply and Demand for Persons with Professional 
Qualifications in Chemical Engineering (H.M.S.O.). 

Report of the Committee on Chemical Engineering Research (Chairman, 
H. W. Cremer, C.B.E.) (H.M.S.O., 1951). 

Chemical Apparatus in the U.S.A.; Report of Technical Assistance 
Mission No. 28, published by the Organisation for European 
Economic Co-operation, Paris, 1952. This goes beyond its restricted 
title, e.g. Chapter I deals with profession of chemical engineer, and 
compares European and American conditions. 

Department of Scientific and Industrial Research (Appendix, p. 616), 


has recently established a chemical engineering research depart- 
ment. 


The Functions and Education of the Chemical Engineer, Papers 
presented at the Conference, 21st-23rd March, 1955, London, organ- 
ised by the Institution of Chemical Engineers and the O.S.IR., for 


the European Productivity Agency of the Organisation for European 
Economie Cooperation (O.E.E.C.). 


Clothing Technology 


Though the retail clothing trade is widely distributed and 
every town, the manufacturing side is concentrated in 
certain main centres, shown by the fact that the Clothing 
Institute now has branches in Birmingham, Cardiff, Glasgow, 
Leeds, London, Manchester, N eweastle, Nottingham and 
South Wales. The main educational developments have been 
in these areas as, for example, the Shoreditch: College for the 
Garment Trades (Curtain Road, E.C.2) and the Department 
of Clothing Technology at the Leeds College of "Technology, 
and their work and courses may serve to illustrate the general 
pattern. Н 

At the Shoreditch College there is a one-year full-time course 
for boys or girls aged 15 or 16 entering the clothing industry, 
and a second year for those wishing to obtain more responsible 
posts. The full-time course is available in dressmaking, or 
ladies tailoring or men's tailoring; part-time courses are pro- 
vided in these subjeets and also in embroidery, millinery, 
fashion design and in related crafts, and students take the 
appropriate City and Guilds Examinations. 


in 
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At Leeds a two-year full-time course for the College Diploma 
covers the fundamental principles of the production of men's 
and women's outer wear and students are concurrently pre- 
pared for the City and Guilds final examinations in cutting 
and tailoring men's and women's garments (wholesale). A 
further year of study can be taken in advanced specialised 
subjects leading to the Full Technological Certificate of the 
City and Guilds of London Institute. Another two-year full- 
time Diploma Course is in dress design and garment construc- 
tion which also leads to appropriate City and Guilds 
Examinations. 

A full range of part-time and evening courses is available 
at these and in many colleges for those engaged in the industry 
to take equipment studies over a longer period of time, but 
the total number of enrolments is. very small, especially in 
full-time courses, for an industry employing about 500,000 
people. 

As with printing, the design aspect is no less important than 
the technology and this is provided for by colleges and schools 
of art in the various centres, as, for example, by the Depart- 
ment of Dress Design at the Leicester College of Art. 

The Clothing Institute was founded in 1948 as an inde- 
pendent educational and professional institute to promote the 
interests of the clothing and allied industries, especially in 
relation to education and the acquisition and recognition of 
professional skill. "The Institute 1з authorised by the Board 
of Trade to define courses of training, conduct examinations 
and award Diplomas of Associate (A.C.I.) and Fellow (F.C.I.). 
A. Full Technological Certificate in Clothing Technology of 
the City and Guilds of London Institute gives exemption 
requirements for the Diploma Award of Associateship. 

' REFERENCES 


The Clothing Institute (p. 617). : 
C.Y.E.E. Pamphlets New Series No. 9, Dressmaking; No. 10, The 


Dress Designer; No. 11, Wholesale Clothing Manufacture, Part I, 
The Clothing Factory; No. 12, Wholesale Clothing Manufacture, 


Part II, The Culter. 4 
A.A.C.P. Report, Men's Clothing. 


Coal Mining 


The coal industry has been a key source of Britain's strength 
and prosperity, and in an increasingly competitive world has 
of necessity become more and more scientifie and. techno- 
logical in its methods, both of winning and processing the 
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entry requirements are G.C.E. Ordinary Level in four subjects 
and Advanced Level in at least one science subject, such as 
chemistry, physics or biology. One-year courses of post- 
graduate study are offered in Applied Microbiology and in 
Food Quality Control. 

The National College also provides regional courses of train- 
ing for masters and all others engaged in the meat, fish, fruit, 
vegetable and milk trades. Full-time day, part-time day and 
evening courses are provided to meet a variety of needs, and 
students are prepared, inter alia, for the examinations held by 
the Institute of Meat, by the City and Guilds of London Insti- 
tute in Milk and Milk Products, and by the Royal Sanitary 

Institute for Inspectors of Meat and Other Foods, and in 
Food Hygiene and Nutrition. 

In addition to the National College many technical colleges 
offer part-time day and evening courses leading to the City 
and Guilds and Royal Sanitary Institute Examinations 
respectively. 

REFERENCES 
Prospectus of National College of Food Technology (p. 603). 
A.A.C.P. Reports, Meat Packaging and Processing; Packet Foods; 
Food Canning; Fruit and Vegetable Utilisatiqu Milk; Utilisation; 
Fruit and Vegetable Storage and Prepacking. 
British Food Manufacturing Industries Research Association (p. 622). 


Foundry Technology 


The foundry industry was formerly largely confined to the 
areas of the iron and copper smelting industries, but with the 
coming of new metals, alloys and processes it has been much 
more dispersed and diversified. 1% occupies a key place in the 
production side of industry which led to the foundation in 
1948 of the National Foundry College within the Wolver- 
hampton and Staffordshire Technical College as the sequel to 
the pre-war British Foundry School at Birmingham Premises 
for the National Foundry College, as part of the Technical 
College extensions, were opened in February, 1954,а nd provide 
special laboratories for the chemical analysis, heat treatment 
and metallographie examination of ferrous and non-ferrous 
metals, and a specially designed and fully equipped foundry. 

_ The National College provides a Diploma Course comprising 
six months’ college experience, then six months’ industrial 
experience, and then one full academic year at the college. 
The standard of entry is either a Higher National Certificate 
in Metallur, , Engineering or Chemistry, or a City and 
Guilds Final Certificate in Foundry Work, Metallurgy or 
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other appropriate subjéct. More highly qualified entrants— 
in qualifications and/or experience—may be admitted direct 
to the second part of the Diploma Course. Scholarships to 
these courses are awarded by the Governors, and Founder's 
Company Fellowships may be given for success in the Diploma 
Course. One important feature of attendance at the College 
for the Diploma Course is the opportunity for residence at 
the College Hostel situated in attractive surroundings. As 
with other national colleges local work is also undertaken, in 
this case for the City and Guilds courses in foundrywork and 
pattern making. 

А two-year sandwich course in pattern making and foundry 
technology, with recruitment after S.2 is provided at the 
Constantine Technical College, Middlesbrough. Part-time 
day and evening courses for the City and Guilds Examina- 
tions are provided at many colleges in industrial areas. 


REFERENCES 
Prospectus of the National Foundry College, Wolverhampton. 
C.Y.E.E. Pamphlets, Choice of Careers, New Series, No. 19, The 
Foundry Industry; No. 20, Foundry Craftsmen, The Moulder; No. 
21, Foundry Craftsmen, The Patternmaker. 
A.A.C.P. Reports, Grey Ironfounding; Brassfoundry; Fine Aluminium 
Die Casting. 
British Cast Iron Research Association (p. 622). 
British Non-Ferrous Metals Research Association (p. 622). 


Fuel Technology 


The winning of coal is one technology (p. 401), its efficient 
preparation and utilisation is another, and the same is true 
of oil (p. 415). Whereas in this country there is a great 
difference in the magnitude of natural resources of coal and 
oil, both are of grtat and growing importance at the refine- 
ment and utilisation stages. This is because of the ever- 
increasing world demand on limited fuel resources for heating, 
lighting and power. Because of the vagaries of natural distri- 
bution in the earth, they are a most powerful factor in 
world trade at all levels from raw materials to finished pro- 
ducts, to which they contribute a growing and inescapable 
proportion of the final cost. The profession of fuel technolo- 
gist is therefore assuming increasing importance, especially in 
securing the more efficient use of fuel in this country. With 
coal alone there is still regrettably ample room for improve- 
ment; the evil effect of smoke on human health, the destruc- 
tion of buildings and the general squalor it produces are 
painfully evident to any intelligent person. 
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For study in fuel technology to ‘professional standards, 
degree courses in engineering or chemistry followed by a post- 
graduate Diploma Course at a university or technical college 
are appropriate. In some the degree course is in fuel tech- 
nology or chemical engineering or applied chemistry with 
special reference to fuel. Full-time study is also available for 
the Associateships of certain colleges; the Heriot-Watt College, 
Edinburgh; the Royal Technical College, Glasgow; the Man- 
chester College of Technology, and there is a full-time Diploma 
Course in chemical engineering with special reference to fuel 
technology at the Glamorgan Technical College, Treforest. 

For the part-time student already engaged in the industry 
there are the City and Guilds of London Institute Examina- 
tions in Fuel Technology and, through a scheme revised in 
1958, completion of the Advanced Grouped course is accepted 
by the professional institution, the Institute of Fuel, as com- 
plying fully with the examination requirements for corporate 
membership. For purposes of admission to Corporate Mem- 
bership itself, a candidate must of course comply with the . 
Institute's Bye-laws in regard to practical training and 
experience and in other particulars. 


REFERENCES 
The Institute of Fuel (p. 619). 
Dr. D. T. A. Townend, C.B.E., The New Education Scheme of the 


Institute of Fuel, Address to the Institute, 29th April, 1954. 
N.L.N.S., Pamphlet No. 19. 


A.A.C.P. Reports, Fuel Conservation; Coal; Gas. 
A. Marsh, The Problem of Coal and the Atmosphere (Faber, 1947). 


R. S. Scorer; ‘Smog’, Science Progress, 1954, XLII. (No. 167), 396. 


Furniture and Timber Technology 


The traditional making of furniture by individual crafts- 
men has undergone great changes especially: since the first 
world war. The cutting and shaping of wood is almost 
entirely done by machine, mass production methods are wide- 
Spread and powered hand tools are now coming into use. 
Modern materials, such as plywood and laminated wood, with 
different properties have accelerated this change which also is 
seen, for example, in the prefabrication of spring units and 
upholstery made of foam rubber. The outstanding centres of 
the industry in England are High Wycombe and London 
and in Scotland, Glasgow and Beith. 

Courses of study include full-time courses lasting three or 
four years for intending designers and those who wish to enter 
the production and planning side, and part-time courses for 
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learners already in thetindustry. Full-time courses on furni- 
ture design and the technique of furniture manufacture are 
held at the Royal College of Art, the Central School of Arts 
and Crafts and the Shoreditch College for the Furnishing 
Trades in London; in the Colleges of Art at Beckenham, 
Canterbury, Birmingham, Leicester and High Wycombe 
College of Further Education. The Edinburgh College of Art 
has a four-year Diploma Course in design, in which the last 
two years may include furniture design as a main subject. 
Glasgow School of Art has a similar course with interior design, 
including furniture design, as a main subject. 

Most centres of the industry have part-time day and even- 
ing technical and design courses leading to the City and 
Guilds of London Institute Final Examinations in Cabinet 
and Chair Making, and the Diploma in Timber Technology of 
the Timber Development Association. The Ministry of 
Education National Diploma in Design (p. 317) can be taken 
in furniture and interior design. The Furniture Development 
Council, in consultation with other related bodies, is consider- 
ing the setting up of an independent professional institution 
for the furniture industry. 

REFERENCES 
C.Y.E.E. Choice of Careers Pamphlet, New Series, No. 88, Furniture 
Manufacture; No. 18, Wood Sawyer and Woodcutting Machinist. 
A.A.C.P. Report, Furniture Woodworking Machinery. 
Timber Development Association Ltd. (p. 620). 


Gas Engineering 

The gas industry converts about 30 million tons of coal a 
year into smokeless fuels—gas and coke—and into other pro- 
ducts which form the basie materials for important branches 
of the chemical industry. Gas engineering thus has two main 
sides—gas production and gas distribution, the latter entail- 
ing its efficient use and therefore including the design and 
manufacture of all gas-burning apparatus. Саз engineers 
find employment in the service of the twelve Area Gas Boards 
responsible for making and supplying the gas, coke and by- 
products and also with manufacturers of gas-making and 
by-product recovery plant and of gas-burning equipment such 
as cooking stoves, gas fires, water-heaters, industrial and 
gas-fired furnaces. > 

At the professional level, entry to the gas industry may be 
after taking a degree in fuel technology and gas engineering 
at Leeds University, or a degree in physical science or 
engineering at a university or technical college, followed by a 
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post-graduate course in gas engineering or chemical engineer- 
ing, or taking a graduate pupilship in the industry itself. 
Long established courses in gas engineering are offered at the 
Westminster Technical Institute, and a recent innovation is the 
College Associateship Course in Gas Engineering (three-year 
sandwich course from O.N.C. or Advanced G.C.E.) recognised 
by the Institution of Gas Engineers at the Royal Technical 
College, Salford, 

Employees in the industry take courses leading to Higher 
National Certificates in Civil and Gas Engineering, and also in 
Mechanical Engineering, which gain exemptions from appro- 
priate parts of the examination for the Associateship of the 
Institution of Gas Engineers. Non-professional courses in gas 
technology (manufacture) and (supply) are held in many 
technical colleges, primarily for supervisors, and lead to Final 
Certificates of the City and Guilds of London Institute. 
Apprentices take systematic craft courses leading to examina- 
tions conducted by a Joint Advisory Committee of the City 
and Guilds of London Institute and the Regional Examining 
Unions. The difficult problem of providing adequate prac- 
tical facilities is being tackled by the Area Gas Boards in 
making them available in a few centres in each region, while 
the local technical colleges provide the theoretical instruction 
by full-time staff and by engaging specialist staff from the 
industry. 

REFERENCES 
The Profession of Gas Engineering, pamphlet published by the Insti- 
tution of Gas Engineers (p. 618). 

А Career in the Gas Industry, pamphlet published by the Gas Council, 

obtainable from local Gas Offices. 


M.L.N.S., Careers for Men and Women, Pamphlet No. 19 
A.A.C.P. Report, Gas. Se eal 


Heating and Ventilating and Refrigeration’ Engineering 

Until the National College was established in 1948 there 
was little provision for advanced study or research in these 
branches of technology. Following the publication of the 
Perey Committee Report (р. 458), the heating and ventilating 
and the refrigeration industries severally applied to the Minis- 
try for the establishment of colleges to meet their individual 
needs. _ The Ministry expressed the view that one college 
embracing their own and allied industries would be preferable, 
and after some negotiation the National College was estab- 
lished at the Borough Polytechnic, London, S.E.1. 

The Diploma Courses, with O.N.C. Mechanical Engineering 
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entry standard and lagting two to three terms, are in heating 
and ventilation engineering, in refrigerating engineering and 
in fan engineering respectively. The Diploma carries appro- 
priate exemptions from the examinations for the Asso- 
ciate Membership of certain professional institutions. А 
Fellowship is awarded for contributions of outstanding merit 
in research to the benefit of the college and industry. There 
is a hostel for full-time students, who are eligible for Bursaries 
awarded by the Association of Heating, Ventilating and 
Domestic Engineering Employers. Ten scholarships are 
offered for Diploma or Degree students for the higher course 
for the College Associateship or for research. 

At regional level evening classes are arranged to meet the 
requirements of the Associateship of the professional institu- 
tions, and for the immediate local area the college provides 
part-time day courses for operatives leading to the Final City 
and Guilds Examinations. 

The Institution of Heating and Ventilating Engineers 
(founded 1897) assesses the examinations for its Diploma for 
exemption from the heating and ventilating and the fan 
engineering subjects of the final professional examinations. 
The Institution has, during the past few years, appointed a 
Research Fellow at the National College, the value of the 
Fellowship being £500 per annum. 

Part-time courses are held in a few colleges as, for example, 
at the Birmingham College of Technology. 


REFERENCES 


Technical Education in the Heating and Ventilating Industry, published 
by the Education Board of the Heating and Ventilating Industry. 

The Institution of Heating and Ventilating Engineers (p. 618). 

Prospectus of the National College for Heating, Ventilating, Refriger- 
ation and Fan Engineering at the Borough Polytechnic (p. 603). 


2 Ното1оду 


The history of the development of the science and art of 
horology has been enriched by the inventions and skill of 
many famous British watch and clockmakers, but it has taken 
two major wars to demonstrate the necessity of having a 
high-grade active and efficient industry for the manufacture 
of all types of clockwork mechanisms and other precision 
mechanical devices. у : 

In consequence the Ministry of Education, together with the 
various interests involved, set up in 1947 the National College 
of Horology to provide appropriate educational training and 
research facilities at the Northampton Polytechnic, Clerkenwell, 
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E.C.1, because of its location and ofvits past experience in 
providing instruction in watch and clock-making. 

The three-year full-time course leads to the Diploma in 
Horology; general subjects such as mathematies attain the 
standard of Part I Final Degree in Engineering and the specia- 
list subjects reach somewhat higher. The aim is not to pro- 
duce craftsmen, but about fourteen hours of practical work per 
week are included in each year of the course, in order to 
familiarise the student with workshop methods, machines 
and production techniques. ў 

The students attend the college for some 35 hours per week 
for 86 weeks per session. At the end of the first year a 
further six weeks are spent entirely in the college workshops, 
and at the end of the second year a similar period is spent on 
а vacation course in the works of a suitable industrial organ- 
isation. At the end of the Diploma Course, student appren- 
tices spend two years on practical training in the workshops 
and laboratories of member firms of the British Clock and 
Watch Manufacturers’ Association. The Diploma is recognised 
for exemption from relevant parts of professional institutions’ 
examinations and by the British Horological Institute. 

Recruitment to the course is both direct from school and 
from the industry but, even if present trends are reversed, it 
still seems likely to be largely from the schools. Plans are in 
hand for the development of courses in instrument technology, 
and two-year full-time courses in tool technology have been 
started for students with National Certificates in Mechanical 
or Production Engineering; it will be interesting to see 
how far industry supports these and other ventures designed 
to recruit good students from within industry. 


REFERENCES 
Prospectus of the National Colle: f 2 
Technology ates ge of Horology and Instrument 
TRUE of Horological Engineers’, К, J, Hume, Research, 
Horticulture 


Horticulture 15 taught in some technical colleges, but most 
of the educational facilities are provided in universities and 
agricultural colleges. Technical college courses are part-time 
for those already engaged in such occupations, and lead even- 
tually to the National Diploma in Horticulture (N.D.H.) 
awarded on examinations conducted by the Royal Horticul- 
tural Society under a scheme approved by 
Agriculture and Fisheries. 


нь ан 
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Opportunities in horgiculture are mainly in practical market 
gardening and fruit growing, which generally require capital 
to start, though there are some managerial posts. Other 
posts are head gardeners in charge of public or private 
gardens, foremen and charge-hands in large commercial 
undertakings, and relatively few research and teaching posts. 


REFERENCES 


M.L.N.S., Careers Booklet, No. 8. 
Ministry of Agriculture Advisory Leaflet No. 236, Commercial Horti- 
culture, Advice to Beginners. 


Leather Technology 


In 1895 the Worshipful Company of Leathersellers, one of 
the Ancient Guilds of the City of London, sponsored classes 
in heavy leather manufacture which led through various 
developments to the establishment in 1909 of the Leather- 
sellers’ Technical College, Bermondsey. In September, 1951, 
this college became the nucleus of the National Leathersellers’ 
College. 

The British Leather Manufacturers’ Research Association, 
founded in 1921, has greatly stimulated the immense develop- 
ment in the science of leather manufacture since then. This 
has made it imperative for the industry to have trained tech- 
nologists capable not only of understanding the scientific 
principles underlying the manufacture of leather, but able to 
put the latest developments into practice. To secure this a 
full-time two-year Diploma Course is provided, which leads, 
after a further specialised year, to the Associateship of the 
College (A.L.C.). Students with university science degrees or 
equivalent qualifications may also take the third year. 
Plans are in hand for the development of research, and 
for holding intensive short courses for senior employees in the 
industry, for éxample in modern practice in chrome tanning 
and methods of control; water pigment and nitro-cellulose 
finishes; leather dyeing; hot pitting and bleaching of sole 
leather. Various scholarships have been founded by the 
industry for students to attend the college. 

Evening courses are held for students already employed in 
the industry and lead to the City and Guilds Final Examina- 
tions in Leather Manufacture (Tanning and Dressing of 
Heavy and Light Leather) and Leather Dyeing and Finishing. 
Part-time day and evening courses are also arranged for these 
examinations by a few colleges, notably at Northampton Col- 
lege of Technology where there is a fully organised Department 
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of Leather Manufacture, with a two-year full-time course for 
students from 16 years of age, which leads to the City and 
Guilds examinations. 


REFERENCES 


Prospectus of the National Leathersellers College, London, S.E.1. 
British Leather Manufacturers' Research Association (p. 622). 


Marine Engineering 

Marine engineering, which has mechanical engineering as its 
essential basis, embraces all the engineering work in a ship, 
including the propelling machinery, electrical generation and 
distribution, refrigeration, ventilation and so on, except the 
hull which is the concern of the naval architect. Engineers 
who work in firms making all this equipment will train as 
mechanical engineers (p. 248), but for the sea-going engineer 
the usual qualification is the Ministry of Transport Certificate 
of Competency, for which a four-year apprenticeship in heavy 
engineering and considerable sea-going experience is required. 

Since the war an acute shortage of sea-going engineers has 
resulted in a new Ministry of Transport Scheme (in 1952), 
designed to supplement the traditional method of qualifying 
by going to sea and studying in periods of leave ashore. Can- 
didates who are 16-18 years of age, proficient in mathematics 
and physics or have taken a part-time engineering course at а 
technical college, are interviewed by the firm and by the tech- 
nical college. After medical examination and acceptance, the 
young man is registered as an Apprentice Engineer with the 
Ministry of Transport (Marine Division) and then undergoes 
the following training; two years at an approved technical 
college for a recognised National Diploma in mechanical 
engineering; one and a half years afloat as apprentice engineer 
in ships owned or operated by the Company; one year's train- 
ing in fitting, erecting or repairing of machinery at an engin- 
eering establishment approved by the Ministry of Transport. 

The firm pays college fees, supplies travel warrants as required 
and the students receive wages when at college as well as at 
sea. Already there is good co-operation between the firms 
oo еы a У резец offers splendid opportunities 

undreamt o i i 

күс y iormer generations of sea-going 
, From its nature this scheme can be and has been established 
in industrial areas not usually associated with the sea, e.g. 
Acton, Bolton, Huddersfield, thus increasing potential recruit- 
ment. Long-established courses for Sea-going engineers on 
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shore leave are held ingtechnical colleges at the seaports as at 
Aberdeen, Belfast, Cardiff, Dundee, Glasgow (Stow College), 
Greenock, Kingston-upon-Hull, Leith, Liverpool, Poplar, 
South Shields, Sunderland. 

When the marine engineer comes ashore at the end of his 
sea-going career he can usually obtain employment as a 
maintenance engineer, or surveyor. 


REFERENCES 


Institution of Marine Engineers (p. 618). 
M.L.N.S. Careers Guide. 


Naval Architecture 


The naval architect is concerned with the design of a ship, 
which is a highly specialised form of engineering in which 
many conflicting factors must be resolved. "These include the 
demand for speed, for maximum space for cargoes and for 
space, comfort and attractiveness for passenger vessels, special 
designs as for oil tankers and salvage vessels, economie work- 
ing, and the inescapable requirements of stability and sea- 
worthiness. With all this must go a working knowledge of 
propulsive machinery, steering gear, lifting tackle, refrigera- 
tion and all the other auxiliary machinery required in a ship. 
The designer of naval vessels has still more exacting require- 
ments in armaments and the stresses they induce in the ship's 
structure. 

High capability in mathematies is absolutely essential for 
success in this profession, and many other abilities and quali- 
ties (including an aesthetic sense of form) are very desirable. 
The education required is a blend of theory and practical 
experience. A lohg-established three-year Diploma (sand- 
wich) Course ig held at Sunderland Technical College, and a 
four-year Associateship Course at the Royal Technical 
College, Glasgow. Courses for the Higher National Certi- 
ficate in Naval Architecture are held at Barrow-in-Furness, 
Birkenhead, Cowes, Gillingham, Plymouth and Devonport, 
Portsmouth, Neweastle, Southampton, Sunderland, Dundee, 
Kirkcaldy, Paisley, Aberdeen, Glasgow (Royal Technical 
College) and Belfast. 

REFERENCES 
The Institution of Naval Architects (p. 617), which issues a pamphlet, 


The Profession of Naval Architect. 
Ministry of Labour and National Service Careers for Men and Women 


Pamphlet, No. 20, Naval Architecture. 
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Navigation and Nautical Courses 


An admirable survey of recruitment and training for the 
Merchant Navy has recently been made by Dr. J. Hargreaves, 
and here is but a brief summary of the training which falls 
into three categories (1) deck engineering and radio officers; 
(2) petty officers, i.e. stewards, pursers, etc.; (8) deck and 
engineroom ratings. Because of the special measures to deal 
with the long continuing acute shortage, the marine engineers 
have been dealt with separately (p. 412). The training of 
non-officer categories is mainly given by the industry itself, 
and is effected by courses of very short duration. 

At the present time radio officers are trained in the Tech- 
nical Colleges at Kingston-upon-Hull, Norwood, South 

. Shields, at Greenock (Watt Memorial School) and at Leith 
Nautical College. The courses lead to Certificates of Profici- 
ency for radio officers, issued by the Postmaster General after 
examinations in three grades, Ist Class, 2nd Class and Special 
Certificates, the last being valid only for service in ships not 
compulsorily fitted with radiotelegraphic equipment. Unlike 
the deck and engineering appointments, a radio officer may 
complete the whole of his training before going to sea. The 
increasing participation of the maintained technical colleges 
in this work should help greatly to raise the standards of this 
training and the status of the occupation of radio officer. 

For the career of deck officers, the pre-sea training is rightly 
Tecerving increased emphasis under the guidance of the Mer- 
chant Navy Training Board, which is bound to have beneficial 
effects on later training. Statutory requirements are laid 
down for the number and status of officers required for 
foreign-going and home-trade ships, and for examinations 
and period of service at sea for the Certificates for Master, 


_ Courses for deck officers are provided at the following tech- 
nical colleges; Aberdeen, Bristol, Cardiff, Dundee Glasgow 
(Royal Technical College), Grimsby, Kingston-upon-Hull, 
Liverpool, Plymouth and South Shields; in London at the 
King Edward VII Nautical College and at the Sir John 
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Cass College; Fleetwoed Navigation School; Greenock Watt 
Memorial School, Leith Nautical College. 

All the colleges have to be very flexible in their general 
attitude and arrangements, in that the senior courses in navi- 
gation and marine engineering must be ready to take a 
student, not at set enrolment dates, but within a very short 
time of his leaving his ship. The colleges also arrange corre- 
spondence courses to enable students to continue their studies 
at sea, and mention must also be made of similar and other 
facilities offered by the Seafarers’ Education Service and its 
College of the Sea. 
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Oil Technology 


This overlaps with fuel technology (p. 405) and chemical 
engineering (p. 398) but in recent years there has been a rapid 
development of the oil industry in this country. Apart from 
the long-established shale oil industry in Scotland, there are 
the attempts to discover other natural petroleum and oil 
deposits, with the small results so far at Eakring, Notting- 
hamshire. These explorations are being pressed forward 
under new and ambitious schemes, and discoveries of large 
deposits would clearly have a far-reaching effect on the 
national economy and on opportunities for employment. So 
far, however, the major post-war development has been in the 
building of immense ‘cracking’ and refining plants dealing 
with imported petroleum, as at Fawley, Stanlow, Coryton and 
Partington. By this process of cracking, the large molecules 
of petroleum are broken down under drastic but carefully con- 
trolled temperature conditions and with the use of a catalyst, 
into smaller molecules which are of much greater value for a 
wide variety of purpose. These purposes include use as avia- 
tion spirit, commercial petrol, kerosene, fuel oils, diesel oils, 
lubricating oils, petroleum jelly, and raw materials which serve 
as a starting póint for the production of a very wide variety 
of chemicals. The process of ‘cracking’ is followed by refining 
processes to separate all these materials from which others 
can be built up or synthesised. Altogether over 2,000 
products can be manufactured from petroleum. Т 

Education for this industry is by a degree course with a 
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bias towards oil engineering, or by a degree or higher diploma 
course in chemical engineering, chemistry, or mechanical 
engineering, all with post-graduate Diploma Courses in Petro- 
leum or Fuel Technology. The part-time students may study 
for an external degree or for A.R.LC., or for the National 
Certificate in Chemistry, in Chemical Engineering or Mechanical 
Engineering with appropriate further study in Fuel or Oil 
Technology; the latter may be supplied by courses held by 
the firm, or he may take the City and Guilds Courses in 
Petroleum and Petroleum Products. 
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Paper Technology 


H. G. Wells envisaged that a fungus or micro-organism 
capable of destroying paper could destroy the basis of modern 
civilisation. This imaginative testimony to its ubiquity and 
immense importance is in striking contrast with the few locali- 
ties in which it is manufactured in this country, viz.: Watford, 
Gravesend. 

No full-time courses exist on paper technology, and senior 
posts in the industry may be gained either by those who first 
take degrees or equivalent qualifications in engineering or 
chemistry, and acquire their paper technology by practical 
experience, or by those working in industry who acquire 
similar qualifications by part-time study, and/or take part- 
time courses in paper technology which leád to the City and 
Guilds of London Institute Final and Full Technological Cer- 
tificate in Paper Technology. Such courses are provided at 
Aberdeen, Edinburgh (Heriot-Watt College), Glasgow (School 
of Engineering), London (School of Printing and Graphic Arts, 
and Borough Polytechnic), and Maidstone. 


REFERENCE 
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Pigments, Paints and Varnishes 
While the use of these mate 


rials is extremely wi d, 
the centres of production are ae, 


limited in number and few 
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colleges provide courges, e.g. East Ham and The Borough 
Polytechnic, S.E.1. As with the paper and other industries, 
training may be by taking a degree or A.R.I.C. course, either 
full-time with the technological experience gained subse- 
quently, or concurrently for the part-time student, or it may 
be through the courses leading to City and Guilds qualifica- 
tions, of which there are three. 

The Operatives’ Course is of three years’ duration, from 
about 15 to 18 years of age, and on a basis of elementary 
science and calculations it provides a specialised third year of 
paint application and colour matching, and factory layout 
and plant. The Paint Technologists Course is a much more 
exacting one of five years’ duration, and requires much more 
chemistry (inorganic, organic and physical) with an extended 
treatment of other subjects such as solvents, oils, resins and 
varnishes, paint manufacture and, at the Final stage, con- 
vertible coatings, lacquers, pigment—dyestuffs and lakes, 
methods of analysis and works practice. The third course is 
for Technical Service Representatives which is the same as 
the preceding one to the Intermediate stage, then specialising 
in the first year for the Final examinations with the same first 
three subjects, but the final year comprises the subjects office 
routine and salesmanship, and paint application (Advanced). 

The foregoing arrangements are a very good example of 
diversification to meet the needs of different groups of 
students, yet having a sufficiently common number of subjects 
to minimise staffing and other problems in the technical 
college. 

REFERENCE 
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€ Plastics 


'The plasties industry is wholly а modern development on 
its synthetic side (rubber is also a plastie, p. 420) and began 
with Baekeland's work on the phenolie resins just over 50 
years ago. As with rubber, the fundamental science is the 
physical chemistry of high polymers, and plastics result from 
the building ujf of large or macro-molecules from simple chem- 
icals to pre-conceived specifications, to the so-called ‘tailored 
molecules’. It is not surprising therefore to find the National 
College of Rubber Technology offering Diploma and Associate- 
ship courses, both full-time and part-time, which also lead to 
the City and Guilds Final and Full Technological Certificates 


418 TECHNICAL EDUCATION 


in the Technology of Plastics, and to the Diploma and Associ- 
ateship of the Plasties Institute (A.P.L). Similarly full-time 
and part-time courses are available at the Borough Poly- 
technie, S.E.1, where about eight scholarships have been made 
available by the Trustees of the Plasties Industry Education 
Fund for the courses leading to the Diploma of the Plastics 
Institute. Part-time courses for the Diploma are held at the 
College of Technology, Birmingham; Stroud Technical College, 
and Newton Heath Technieal College, Manchester; and for 
the Associateship at Birmingham and Acton Technical 
Colleges. 

The Plastics Institute, founded in 1981, and organised in 
ten regional sections, has received support from industry in 
setting up the Plasties Industry Education Fund which pro- 
vides training grants and other facilities. As with other tech- 
nologies, employees in the industry study and qualify first for 
science and engineering degrees, and/or the Associateship of 
the Royal Institute of Chemistry. They may enter industry 
thereafter to gain their technological experienee (on which 
the Plasties Institute is insistent), and can qualify for the 
Associateship by the submission of a thesis under prescribed 
conditions. 
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Printing 

. Tf paper be ubiquitous and of immense importance, print- 
шұ is not far behind. From its nature priating is, however, 
praetised far more widely than paper manufacture, and 
appears as a subject in the prospectuses of many schools and 
colleges of art and technical colleges. As an industry it has 
many aspects ranging from the aesthetic to the scientific 
and technologieal, and these are reflected in the courses 
available. 

The London School of Printing and Graphie Arts provides 
Some seventy subjects covering the particular áspects of print- 
ing, in full-time, part-time day and evening courses. It pro- 
vides a three-year Diploma Course for prospective executives 
in the industry comprising the following: design, hand 
composition, monotype, line composition, foundry, letter- 
press printing, graphie reproduction, lithographic drawing, 
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lithographic printing, principles of photography, photolitho- 
graphy, photoengraving, photogravure, silk screen printing, 
bookbinding, machine ruling, warehouse practice, science, 
theory of machine construction, bookkeeping and accounts, 
costing, estimating and aspects of management and manage- 
ment studies (for the B.I.M. Common Intermediate). This 
list is given partly because it shows the range of study 
required for a modern technology, but also for its implica- 
tions regarding the even more exacting nature of part-time 
courses attempting to provide those already engaged in the 
industry with similar opportunities. Many of course are con- 
tent with but a few or even a single branch of study as 
required by their occupations, many of which are highly 
specialised crafts and a lifetime's work in themselves. Other 
full-time three-year courses at the London School of Printing 
are in commercial design and typographie design respec- 
tively, and part-time day and evening courses are also held 
in these. 

Other important centres of printing which have colleges 
with established departments of printing, providing both 
full-time and part-time courses, are the following: Edinburgh 
(Heriot-Watt College), Leeds (College of Technology), Leices- 
ter (College of Art) and Watford (Technical College). At 
Leeds the Printing Department has been affiliated with the 
University whereby a student can combine a degree course 
with a technological course in printing. This is an additional 
provision to the three-year full-time Diploma Course. — 

The aesthetic aspect has been mentioned, and this is 
treated in the colleges of art, especially the Royal College of 
Art which in its School of Graphie Design provides a three- 
year Diploma Course in Graphic Design (commercial design 
and/or typography, and in the kindred arts of lettering, 
illustration and bookbinding). ? Мы P 

The printing industry is exceptionally well organised in 
regard to apprenticeships and part-time day-release, and also 
offers scholarships for attendance at advanced courses. 
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Rubber Technology 


The ramifications of rubber in the modern world are 
immense and ever-expanding; a moment’s reflection on its 
uses only in motor and air transport and in the supply and use of 
electricity will underline its peculiar significance for our 
present-day civilisation. To the manifold effects and uses 
produced by the chemical treatment and the processing of 
natural rubber, are now added the fascinating problems and 
opportunities of synthetic rubber (verging away into synthetic 
plastics, p. 416). 

The particular technological problems and distribution of 
the rubber industry led it to request the establishment of the 
National College of Rubber Technology, which was founded 
by the Ministry of Education in 1948. The National College 
began its work with the excellent equipment of the rubber 
department of the Northern Polytechnic. This has been 
transferred to a new air-conditioned building where much 
new machinery and scientific apparatus has been installed, 
and there is a large rubber machine shop, a vulcanising room, 
laboratories for specialised training in rubber chemistry, 
physics, physical testing and latex technology. Six research 
laboratories are available and facilities have been provided for 
any necessary engineering work. Students of the National 
College take ancillary subjects in the Northern Polytechnic 
and benefit from a wider social contact through membership of 
the latter’s Students’ Union. 

The college provides a three-year full-time course for its 
Associateship (A.N.C.R.T.) and this qualification may also be 
gained after а one-year course by students who possess a 
British University degree in Chemistry or Physics, A.R.I.C. 
or A.Inst.P. Both courses also lead to the examinations for 
the Associateship of the Institution of the Rubber Industry 
(A.LR.L). A one-year full-time course leads to the Licenti- 
ateship of the College (L.N.C.R.T.) and of the Institution of 
the Rubber Industry (L.LR.L.). Full-time and part-time 
research may be undertaken leading to M.Sc., or Ph.D., 
дег of London University, and simultaneously to the 

ellowship of the College (F.N.C.R.T. Part-time day and 
ene courses are available for the Licéntiateship and 

Le mu ye Pen taken over a longer period. 
College уа Ж Саше conse аге awarded by the 
WBS bythe DU I nstitution of the Rubber Industry 
ТОУ inlop Rubber Со. Ltd. An Educational Fund 
is being established by the Rubber and Allied Industries to 
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provide further scholarships and exhibitions tenable at the 
college. 

Part-time day and evening courses, leading to L.I.R.I. and 
A.I.R.I. are held in a few technical colleges recognised by the 
Institution of the Rubber Industry for the purpose, e.g. 
Newton Heath Technical College, Manchester. 
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Textiles 


The textile industry has many branches, with considerable 
localisation and specialisation in its organisation. Thus 
cotton is spun and woven chiefly in Lancashire and the Glas- 
gow area, wool in Yorkshire and the Scottish Lowlands, linen 
in Northern Ireland, jute at Dundee, while the newer rayon 
and other synthetic fibres in which all branches are interested 
are produced chiefly in the Midlands, Essex and in North and 
South Wales. The industry offers immense scope, especially 
for applied scientists and technologists in the discovery and 
application of new fibres, dyes, finishes, in the design of new 
machines, and also in better techniques of management and 
in improving traditional methods of production. As with 
printing, the aesthetic side is important and the significance 
of textile design cannot be overestimated. y 

Provision is made for instruction in one or more textile sub- 
jects at 38 centres, of which 19 have a bias in favour of cotton, 
12 of wool, 2 of silk and rayon, 1 of linen and 1 of jute, and 2 
are mainly concerned with knitting and lace manufacture. 
In all the major colleges the technology of rayon and synthetic 
materials is jncluded in the courses. Full-time Diploma 
Courses are provided at 14 technical colleges, and an innova- 
tion is the three-year College Associateship Course on the 
sandwich basis being established at Salford. ; : 

To achieve the status of a professional textile technologist 
by gaining the Associateship of the Textile Institute (A-T.L.), 
the student must be registered as a member of the Institute 
on prescribed conditions and then study, either in. full-time 
or part-time courses for the Institute's Part I Examination in 
the subjects; fibres and their production; conversion of RC 
to finished yarns; conversion of yarns into fabries, fa 2n 
produced by special methods; conversion of fabrics into 
finished materials. Holders of certain degrees and diplomas 
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may gain exemption from the whole or part of this examination. 
The Part II examination is in the student's selected branch 
of textile technology at an advanced level and is on prescribed 
conditions, one of which is not less than two years’ practical 
experience after the Part I examinations. The Senior award 
of the Institute is its fellowship, F.T.I. 

National Certificate courses are provided in the colleges and 
these lead towards the A.T.I. examinations. Craft students 
prepare for the Intermediate Certificate of the Regional 
Examining Unions after three years! part-time study and two 
years thereafter for the City and Guilds Full Technological 
Certificate. 

A number of colleges and schools of art (some in technical 
colleges, Appendix, p. 598) prepare students in the artistie 
aspects of textile design, with only sufficient technical know- 
ledge to serve these ends. The Royal College of Art provides 
a full-time course in its School of Textile Design. The courses 
generally lead to the Ministry of Education National Diploma 
in Design, and the special position of the textile designer is 
recognised in the regulations for A.T.I. The Cotton Board 
exercises considerable educational influence through its Tex- 
tile Design Centre, and the holding of many important con- 
ferences attended by directors, managers, trade union officials 
and technical college staff. 

The British Rayon and Synthetic Fibres Association also 
maintains а Design Centre, and the Council of Industrial 
Design maintains a Record of Designers. The educational 
work of a Textile Training Guild has been noted on page 
P also that of the Research Associations (Appendix, 
p. y 


REFERENCES 


Education for Careers in Teatiles, publish: » . Ne 
The Textile Institute (p.620) ры Бу ће Textile Institute 


'The Cotton Board, Manchester 2. > 
The Wool Secretariat (р. 620). 
For the Cotton, 


(рр. 622 8), Rayon, Linen Research Associations, see Appendix 


CHAPTER XIV 
THE SCIENCES AND OTHER SUBJECTS 


MoDERN science is only 800 years old, which is but a minute 
fraction of the history of man's civilisations, and its intense 
development and application spans scarcely more than 50 
years. The present era has been called the physico-chemi- 
technie age (p. 88), and without the constant and increasing 
development and application of science it could not exist in 
its present form. This and the general line of development 
‘are exemplified in the courses provided by almost all technical 
institutions. The evolution of science has been from the 
physical sciences (physics, chemistry and related mathema- 
tics) to the biological sciences (botany, zoology, biochemistry) 
with more recently a quickened impetus to the social sciences 
such as psychology and sociology, though they still lag lament- 
ably far behind in provision and support to meet the ever- 
increasing problems of a fast diminishing world. Thus in the 
technical colleges the physical sciences are quite well estab- 
lished though there is much room for development, while the 
biological sciences have but a footing and there is little sign 
of their development to meet the needs of industrial processes, 
based on fermentation and other biochemical methods, which 
are becoming an important source of many raw materials. 
The social sciences contribute a mere trickle to the flood of 
technical education, almost wholly through part-time courses 
which are mainly heavily disguised as management and 
administration, studies with very few full-time permanent 
appointments and even fewer courageous attempts at research 
into the manifold psychological and social problemsin this field. 

The sciences have been developed and still proceed by the 
investigation of natural phenomena under conditions which 
are as controlled or as accurately known as possible. | The 
essence of the control is in the limitation and determination of 
variation in experimental conditions, and the rigorous check- 
ing of deductiorfs, hypotheses and theories by further experi- 
ments under similarly controlled conditions [1]. The applica- 
tion of the scientifie method does not result in the elimination 
of all sources of error, but in their reduction and control; if 
absolute truth were essential at each stage of an investiga- 
tion, progress would be impossible. 'The second requirement, 
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equally rigorous and equally difficult for the student to 
acquire, is the searching critical examination of all hypotheses 
and theories to ensure that they accord with present faets, 
and their re-examination in the light of newly-discovered 
facts. In this the guiding principle is ‘Occam’s Razor’, a 
maxim attributed to William of Occam (c. 1290-1350), which 
is usually formulated *Entities are not to be multiplied without 
necessity’, but in its original terms was ‘It is vain to do with 
more what can be done with fewer’. Thus if the facts result- 
ing from an experiment or investigation can be explained or 
interpreted without assuming this or that hypothetical entity 
there is no ground for assuming it [2]. This can be styled as 
"The Law of Economy of Hypothesis’ or, put in more homely 
fashion as ‘Don’t use two explanations where one will do’, 
каре enough rule all too frequently forgotten in everyday 
ife. 

To these two requirements must be added a third, which in 
its full degree of quality and rarity distinguishes the original 
research worker. This is the intellectual power and imagina- 
tive insight to perceive and make the next step from the 
known facts through the formulation of verifiable hypothesis 
to lasting discoveries. These qualities are shown most drama- 
tically in major discoveries, but they must be present in some 
degree on all occasions where an advance, however small, is 
made; without them the first two requirements cannot be ful- 
filled and to encourage their emergence is indeed a key prob- 
lem of education. This certainly is not done through the 
enthusiastic encouragement of hunches, for ‘Hunches, how- 
ever correct they may turn out to be, can add nothing to 
understanding" [8]. Neither is it achieved through the patient 
accumulation of data and the rote memory of endless detail, 
covering the whole field of the syllabus and nowhere digging 
deep in understanding. The exacting consequences in teach- 
ing ability and example are dealt with in Chapter XVIII, and 
ER AE ра зе varying significance of these three 

ents at differ i i i 
аан ent levels of education provided in 
_ At the craftsman’s level the requirements are very simple 
in the maximum relevance of scientific information to his 
particular needs, This is shown in the use of the term *build- 
ing science rather than chemistry and physies for builders or 
simply 'science for builders’, so also mathematics or arithmetic 
becomes ‘trade calculations’ which is not simply ‘gilding the 
philosophic pil (which is not to be despised) but reflects à 
definite orientation of interest and motive, It is primarily а 
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question of scientific ipformation for immediate vocational 
use and not for scientific investigations. Nevertheless can the 
teacher somehow instil the beginnings of a scientific attitude 
of mind into the craft student, while dealing with and applying 
this scientific information on an admittedly very narrow basis? 
Can it be done in bakery science for the bakery student whose 
materials are mostly complex organic substances, or in science 
for the welder where the processes are combustion of gases, and 
also the fusion of metals with problems which would tax the 
expert metallurgist. By high scientific academic standards very 
little can be done, but it is not negligible, and indeed many of 
the crafts cannot now be fully mastered without this inform- 
ation and attitude of mind to new problems. At least the 
student will learn to recognise more rapidly what is new and 
what he cannot do, and he may do his work more effectively 
and even be able to solve some of his minor problems. 

At the technician level the need for science is much greater 
for maintaining techniques and skills in which applied science 
is inherent throughout. Indeed many of the occupations were 
unknown or only remotely resembled their present form before 
the development of modern science. Examples of these are 
laboratory assistants and technicians in the chemical indus- 
tries, the technicians who carry out tests on strengths of 
materials and design specifieations, on raw materials and 
finished products, and also those in charge of the maintenance 
of production based on scientific processes rather than on 
empirieal procedures, as in the production and spinning of 
new fibres. The technician may be required to recognise and 
deal with a wide range of problems and even to solve those 
which do not require long-term experimental investigations. 
For this he requires а definitely scientific attitude of mind, 
though he may not be competent either by ability or training 
to deal with all the technical problems arising in the normal 
course of his Work, usually under a fully qualified experienced 
scientist or technologist. At least he will possess enough 
scientifie information and skill to keep the work running 
reasonably smoothly; at best he will achieve a high degree of 
efficiency, and even becapableof improving the processes under 
his charge. In that event he will almost certainly begin to 
feel the need fora wider scientific education, especially when 
his capabilities and work verge on that of the technologist. 

For the technologist the scientific requirements are EA 
able and exacting, with the greatest emphasis on intellectua 
capacity and insight. If he is to become capable of innova- 
tion and development work, of establishing new processes 
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DIAGRAM 28. INCREASE OF AWARDS OF ORDINARY AND HIGHER 
NATIONAL CERTIFICATES IN CHEMISTRY, APPLIED CHEMISTRY, 
METALLURGY, PHYSICS 


Sources: Tables in Ministry of Education Reporis; Secretary of Royal Institute of 
Chemistry; and Secretary Institute of Physics { 


through the application of sciences, he must have his under- 
standing and insight fostered by teachers capable and active 
in such work themselves, and also by working in. industrial 
Situations under the charge of men engaged in research or 
development. This is necessary both to the science and art 
aspects of his work (p. 447). As regards the science this 
means that he must be taught by teachers wholly engaged in 
scientific work and some at least must be actively engaged in 
research. Herein is the fundamental argument for well- 
established departments, for example, of chemistry, physics 
and mathematies of a quality in staffing "and provision 
cone to that of the main technological departments 
р. 2 

The interrelatedness of the Sciences is complex and far- 
reaching as shown by Dr. Н. J. Т. Ellingham's interesting 
diagram [4], and they penetrate other departments far more 
widely than any other Subject and disciplines This is true of 
chemistry and physics and is perhaps even more true of 
mathematics. They are thus apt to be known as ‘service’ 
departments, especially in those colleges where certain tech- 
nologies such as engineering are very strongly represented. 
Only rarely is mathematics studied in technical colleges for 
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its own sake, as for example for the Special B.Sc. Degree in 
Mathematies, and for the most part it is mathematics for 
engineers, builders and so on. In consequence mathematics 
is taught by the technologists rather than by professional 
mathematicians; too few Departments of Mathematies 
are established in their own right. The same is true to a 
lesser degree of physics (and now rarely of chemistry) which 
may still need and justify separation from a Department of 
Electrical Engineering or from a Science Department. One 
frequent arrangement is to combine both physies and mathe- 
maties and, generally, this is the best solution in borderline 
cases. 

The emphasis should of course be on its justification in both 
administrative and educational terms. In colleges in areas 
with no great amount of scientifie industry (as in a seaside 
resort) there may be an insufficient volume of chemistry, 
physics and mathematics courses to justify respective depart- 
ments; a science department or one of science and technology 
may be the best solution. But with the usual lag in human 
developments, especially where vested interests are inevitable, 
the separation will probably take place later rather than too 
early. On educational grounds the separation should take 
place as early as possible, for the definite allocation of an 
academie responsibility to those most capable of undertaking 
it can be very stimulating, as experience has shown repeatedly 
in the growth of individual colleges. In general we therefore 
may expect to find such combined departments in smaller 
colleges or in those not in heavy industrial areas. For the 
rest the specialised science departments grow in status with 
the catehment area of the college, and especially in relation 
to the character of the industries. In a regional college they 
should compare with the major departments, not necessarily 
in the numbers of students (which is most unlikely in, say, 
physies compfired with engineering) but in the level of 
courses, staffing and equipment. The grading of departments 
and staffing largely or preferentially on the basis of numbers 
of registered students is a cause of injustice to smaller, high 
quality and vital ‘service’ departments. Their importance 15 
not only in their own right but also in that they provide the 
lingua franca or*via media between the various technologies. 
This is a central position rather than the ancillary one implied 
in the term ‘service department’. t ЖУРЕ 

А section of work which begins as à group of classes within а 
department and progresses to the status of a 'service Б 
ment, may become fully established in its own right especially 
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where industrial conditions in the region favour it. In this 
there is some parallel with the evolution of the professional 
institutions, and the clearest example is physics. Chemistry 
and physies are largely common in origin but chemistry 
rapidly developed wide industrial applications and quickly 
became more fully organised. The Royal Institute of Chem- 
istry was founded in 1877 and the Institute of Physics in 
1920, foundations which reflect and have greatly influenced 
the subsequent development of these sciences at large and in 
the technical colleges. "The Institute of Biology was estab- 
lished in 1950, and we may expect it and the others to show 
phases of development similar to those described in the 
‘National History of Learned and Scientific Societies’ by Pro- 
fessor John Cohen et al. [5]. In 1954 the Royal Institute of 
Chemistry had 18,651 corporate members (4,354 Fellov:s and 
9,297 Associates) and 2,714 registered students, while the 
Institute of Physies in 1954 had 2,806 corporate members (979 
Fellows, 1,853 Associates). In the colleges, chemistry depart- 
ments greatly outnumber physies departments which until 
recently have tended to be purely service departments. Now, 
with the rapid development of applied physies in industry, 
they are rapidly becoming established in their own right at 
Undergraduate and Higher National Certificate level, and in 
post-graduate courses on lines similar to those in chemistry 
and in the technologies. 

The sciences may be regarded by the technologists (or at 
least by the students) as а regrettable necessity, or as a prime 
source of much of the power and development of their tech- 
nology. With most students the former is generally true 
especially in the earlier years of study; mathematics is not 
greatly beloved of engineers, far less chemistry, which plainly 
offends their nostrils. No engineering student wants to be a 
chemist, but this attitude towards chemistry is shortsighted 
and may be caught from the engineering or works staff, or it 
may be aggravated by lecturers in chemistry obsessed with 
their subject to the exclusion of the quite legitimate needs of 
engineering students. This is a particular illustration of the 
problem of balance and interest as between main and ancillary 
subjects; it is found also with chemistry students who regard 
physies and mathematics as regrettable necessities despite the 
greatly increased significance of physical chemistry. 

Assuming that with good teaching and with good influence 
at work these resistances are removed, there still remains 
another which is particularly interesting. It is a fact of 
examinations that mathematics tends to be the determinant 
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of success as an engineer, that is, unless the student can 
pass in mathematics, in which he is less interested and pos- 
sibly less able, he is denied the opportunity of ever becoming 
a qualified engineer. And there is a lurking uneasiness that 
this may be the cause of more loss than gain, with irritation 
at the failure of ‘chaps who are very good on the job’, as seen 
by the middle-aged engineering director who also remarks, 
‘I’m glad I got qualified when I did; just in time I reckon. . . .’ 
Sir David Pye, F.R.S. makes the point in provocative 
terms: 

I would suggest that this selection is in danger of being left too 
much in the hands of the mathematicians. Some chemistry and 
physies may form part of the qualifying examination, but it is the 
candidate’s ability in tackling the mathematics that is often 
crucial. Mathematical tests are ideal from the examiner's point 
of view; easy to set and easy to mark; producing a definite order 
of merit, easily translated into first, second and third-class honours. 
But indicative of what? Not, certainly, of the seeds of a creative 
or instinctive engineer. The mathematical test contains no 
element whatsoever of the positive approach to engineering 
edueation that would from first to last place some emphasis upon 
the ultimate aim of the engineer; which is to devise and construct 
[6]. 

This is not only so with engineers, for there is a definite 
apprehension that success in physies and/or mathematies is 
the determinant of a student's opportunity to become a 
chemist or even a chemical laboratory technician. While a 
certain minimum level in ancillary subjects is necessary, it is 
arguable that they should not be set at a level approaching 
the main subjects. This, though probably desirable for 
research workers, is a doubtful requirement for most students 
and the main run ef occupations. As emphasised in Chapter 
VII on Selection and Placement there is a great need for 
research in sufh matters. ү 

The foregoing considerations apply in greater or lesser 
degree to all the sciences which are now to be treated on an 
individual basis. In consequence the general range of work is 
discussed in each case, and not simply that occurring ata 
particular level such as in a regional college or local college of 
further educatibn. The science courses have expanded 
greatly since pre-war days, and especially for London Ше, 
sity degrees, the Associateship of the Royal Institute o 
Chemistry, and most markedly in the development and intro- 
duction of National Certificate courses; this latter develop- 
ment is shown in Diagram 28 (p. 426). 
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Chemistry . 


The ubiquity of the chemist throughout industry is remark- 
able, whether he remains as a pure ehemist during his working 
life. or becomes a technologist through experience and further 
training, or an administrator in charge of industrial firms or 
educational institutions. From the general standpoint of 
chemists, therefore, the trend has been steadily away from 
too early a specialisation in his education for a particular 
technology or the needs of a single industry. 'The aim is to 
provide an all-round training in theoretical techniques and 
general experimental methods, an aim which applies largely 
to part-time as well as to full-time students. This is reflected 
in the award of 687 Higher National Certificates in Chemistry 
in 1954, compared with only 16 in Applied Chemistry. 
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The study of chemistgy forms a major part of the education 
of chemists, chemical engineers, technical assistants for works 
and research laboratories and process workers in the chemical 
industry (p. 398). Part-time courses (day and evening) are 
available for all these, though only recently for the last group, 
and full-time courses are available for the first-named groups. 
The full-time courses lead to the London University B.Sc. 
(Special degree in Chemistry) and/or to the Associateship of 
the Royal Institute of Chemistry (A.R.LC.) Part-time 
courses lead to the same qualifications, but inereasingly those 
who study for the A.R.I.C. take the Ordinary and Higher 
National Certificates in Chemistry on the way. Provided the 
student has satisfied the Royal Institute of Chemistry in 
respect of other regulations for admission he may be ready 
sit the A.R.I.C. examination two or three years after H.N.C. 

This very lengthy part-time course can be reduced with 
great advantage all round, by transfer to a full-time course 
at the H.N.C. level or preferably at an earlier stage. 
Representatives of the Royal Institute of Chemistry and the 
Ministry of Education have discussed such transfers, and the 
Institute's Annual Report, 1958, notes that “The Institute 
has made known its views on the desirability of selecting a 
number of the more promising part-time students at both 
O.N.C. and H.N.C. levels for transfer to full-time A.R.I.C. 
courses. The Ministry is particularly interested in transfers 
at O.N.C. level and experience is now being gained through 
the operation of the Technical State Scholarships Scheme. 
The Ministry has affirmed that, for the purpose of the award 
of Technical State Scholarships, the A.R.I.C. is accepted as 
an alternative objective to an honours degree. Local Educa- 
tion Authorities also make grants for this purpose, though 
some ought to note the implications of the preceding sentence 
and also accord them equivalence to university awards 
(p. 525). bs gy 

In the past the O.N.C. in Chemistry was an end in itself for 
most students, but this is no longer so. Indeed it is dubious 
whether it should be so, as it is important at this stage to 
build up the ancillary subjects. There is thus much contro- 
versy about the inclusion of physics and mathematics through- 
out the O.N.C. ‘course, which inevitably means postponing 
some of the chemistry to the H.N.C. course and reducing; so 
it is alleged, its appeal and effectiveness to chemistry students. — 
Without their inclusion the scope of the physical chemistry 
possible in the H.N.C. is severely restricted. While two self- 
consistent schemes can be devised, that with a minimum of 
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physies and mathematies in the earljer stages is inevitably 
inconsistent with modern needs at the H.N.C. stage. 

The Higher National Certificate is an important stage and 
the aim should be a good basic knowledge of chemical reac- 
tions and the conditions affecting them, and not a passing 
acquaintance with complicated syntheses or structural 
theory. 

The parallel to the foregoing schemes are the National Cer- 
tifieates in Applied Chemistry taken at the Higher stage, 
especially in a selected branch of chemical technology, includ- 
ing the application of underlying scientifie principles and of 
suitable cognate subjects. Examples of these technologies 
are textile processing, leather manufacture, petroleum refin- 
ing, papermaking, paint and varnish manufacture, brewing, 
cement manufacture, dyes and intermediates, fertilisers, oils, 
fats and waxes, rubber and refractory materials. Despite the 
apparent opportunity afforded by all this variety, only 18 
O.N.Cs. and 16 H.N.Cs. in Applied Chemistry were gained in 
1954 as compared with 987 O.N.Cs. and 474 H.N.Cs. in 
Chemistry. The ambitious student is not unaware that the 
latter is a far more acceptable route to the A.R.I.C. than is 
the H.N.C. in Applied Chemistry. The latter is not so regarded 
by the Institute as it is thought that the more technological 
aspects should be deferred until after the H.N.C. stage. 

А student, whether full-time or part-time, can study for the 
A. R.I.C. examination only at a college which is recognised by 
the Royal Institute of Chemistry for the purpose. This 
recognition is granted only after inspection and careful con- 
sideration of the staffing, equipment and facilities available. 
In 1953-4 there were 68 colleges recognised (excluding univer- 
sities), but in 1952-3 only 47 had successful candidates in the 
examinations, these results being inclusive of full-time and 
part-time students. In 1952-3 the A.R.LC. was gained by 
179 students (out of 615 candidates) of whom over a third 
(84:69) were from three colleges only and over two-thirds 
(68%) from 15 colleges, that is two-thirds of the passes from 
about one-quarter of the colleges submitting candidates. 
Twelve colleges submitted 88 candidates but gained no suc- 
cesses, while another 12 colleges gained one each out of a total 
of 69 candidates sitting the examination. Such colleges have 
students taking degree and other examinations, but these 
results do not include them: they are however not results 
solely of a ‘bad year’ but follow well-established trends, with 
the result that the Royal Institute of Chemistry itself has 
been closely investigating the causes for them. 
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The foregoing figures provoke speculation on. important 
issues; the submission of Ш-рлера candidates, due possibly 
to inadequate standards or to an unwise sympathy with the 
student *having a go' if only for practice; the severity of the 
examinations especially in the rising standards required in 
physical chemistry; the great odds against students in part- 
time courses, especially evening courses, and the urgent need 
to transfer students to full-time courses; marginal conditions 
of recognition especially in range and quality of staffing, and 
the need to consider concentration of courses in regional col- 
leges where such conditions can be fully justified and amply 
met. Moreover the post-H.N.C. stage leading to A.R.I.C. 
must be a strong all-round course required for professional 
training. 

As a first measure a regulation has been introduced whereby 
a student cannot become a ‘registered student’ of the Institute 
unless he has obtained theG.C.E. Advanced Level in Chemistry, 
or the O.N.C. in Chemistry, or has passed an equivalent exami- 
nation. The Institute has in mind the possible revision of its 
regulations for the Associateship, with a Part I examination 
from which exemption may be gained with a high standard in 
the H.N.C. examination in the three main branches of 
chemistry; a Part II examination which will admit to a new 
grade of non-corporate membership, the Graduate member- 
ship from which exemption may be gained by university 
graduates with approved degree in chemistry; finally, Graduate 
Members, after a period of approved professional experience, 
may be elected to the Associateship and thus become 
corporate members of the Institute. In all this there is a 
much closer resemblance than hitherto to membership of the 
professional engineering institutions. The Fellowship 
(Е.К.І.С.) is the senior grade of corporate membership and 
revised regulations for this and for the introduction of 
Diplomas are also being introduced. 

Assuming the successful solution of the problems enu- 
merated above, there still remain the inherent hazards of 
examinations, and there is a good case for successful regional 
colleges being granted recognition for their own associateship 
examinations, subject to a system of external examiners on 
university lines «appointed by the professional institution. 
This would give flexibility and allow the introduction of 
research topics in the final year. : : 

The major colleges have well-established full-time courses 
for B.Sc. and A.R.I.C., and these not only make possible a 
fuller theoretical treatment of the various branches of 
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chemistry, but also allow time for the introduction of modern 
practical techniques. On the side of methods of separation 
and determination of substances there are such methods as 
chromatography, electrophoresis, modern distillation prac- 
tice, polarography, use of the cathode ray oscillograph; on the 
synthetic side there is time to determine more closely the 
factors affecting yields of reactions and to apply modern 
methods to this end. 

These departments have also well-established and growing 
facilities for research usually leading to the M.Sc., and Ph.D., 
degrees of London University. The Department of Scientific 
and Industrial Research gives grants for approved research in 
major colleges (p. 196), and an increasing number of firms 
are co-operating with awards of scholarships and grants, the 
loan of equipment and supply of materials for research 
problems. 

Post-graduate courses are being increasingly held on lines 
already discussed (p. 125). There is a wide field for develop- 
ment of these in relation to industrial chemistry, and the 
following are examples of recent courses; The Chemistry of 
Synthetic Dyestuffs, Recent Developments in Chemical 
Techniques, Reaction Kinetics, The Design of Experiments, 
Statistical Analysis of Experimental Results, Surface Chem- 
istry, Chemical Hazards of Industry, Bio-Chemical Processes 
with Special Reference to the Use of Isotopes in their Elucida- 
tion, The Design and Operation of Fractional Distillation 
Plant, Recent Advances in Inorganic Chemistry. 

Tn addition to all the foregoing, chemistry is an ancillary 
subject for full-time diploma and degree courses in various 
technologies, e.g. mechanical and electrical engineering and is 
а main essential in chemical engineering and gas engineering. 
It is also provided in courses for the Goneral Certificate of 
Education at both Ordinary and Advanced levels. Applied 
chemistry forms an important ancillary in other techno- 
logies Such as building, textiles, leather, plastics, rubber 
ceramics and in such crafts as bakery, catering and other sub- 
jects mentioned in Chapter XIII. The teaching of chemistry 
to such a wide range of students and courses poses a real 
challenge to the teaching staff in their sympathetic under- 
standing of students, and in the administrative problem of 
dovetailing staff timetables into those of many other depart- 
ments; this should not be on the basis of any member of the 
chemistry staff being available at the time, but the more 
difficult solution of allocating the teacher most interested in 


the particular subject and class (Chapter XVIII). The 
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volume of advanced teaching in a major department сап be 
large, for example, in $ne such department in 1953-4 there 
were 233 studentstaking part-time post-graduate short courses, 
405 students of chemistry taking courses for B.Sc., A. R.I.C., and 
Higher National Certificate in Chemistry examinations (with 
some 260 up to O.N.C. level), and 450 students from other 
departments also take chemistry classes during the session. 
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Physics 

The rapid development of physics, especially in such spec- 
tacular fields as radar and atomic energy, has led to some con- 
fusion as to what it comprises; for radar is inseparable from 
electrical engigeering, asalso areradio and television, while the 
development of atomie energy is impossible without chemistry 
and chemical engineering. It is well, therefore, to realise that 
the work and training of most physicists come largely within 
the following description or definition of physics: ‘the science 
or sciences, treating of the properties of matter and energy or 
of the action of, the different forms of energy on matter in 
general (excluding Chemistry and Biology)’. The exclusion is 
specially interesting in view of the growing importance of 
physical chemistry and bio-physies. Some research physicists 
are concerned to discover the nature of the matter and energy, 
but the majority are concerned with their interaction as 
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defined above. For this reason, physics has been more con- 
cisely defined as the science of measutement; not simply the 
act of measurement which is, of course, the basis of most 
scientific work. For this reason alone physics penetrates into 
many industries, and it is often an accident of historical 
development whether the term chemist or physicist is applied 
rather than which is the more appropriate. Another aspect 
is that there is no ‘physical’ industry as there is a chemical 
industry, but physicists are employed on a very wide range 
of industries, for example, the chemical engineering and food 
industries, in textiles, ceramics, radio and television, tele- 
phones, atomic energy, the industrial research associations 
and Government Departments. Teaching posts are available 
in schools, technical colleges and universities, and research is 
undertaken, especially in the universities. 

Prior to the war the physics taught in technical institutions 
was almost exclusively as an ancillary subject. Since the war 
there has been the development of physics in full-time and 
part-time courses for the General B.Sc. London External 
Degree, and later for the B.Sc. Special Degree in Physics. In 
1952 the number of B.Se. Special Degrees (External) in 
Physics gained from technical colleges was 45 compared with 
211 similar degrees in chemistry. It is now customary for 
special degree students first to take the General Degree either 
in physics, mathematics and applied mathematics or in 
physics, mathematics and chemistry. This gives them a 
better basis, a penultimate qualification, and facilitates the 
staffing of small groups of students. 

The major post-war development has been the establish- 
ment (in 1945) of the Schemes for Ordinary and Higher 
National Certificates in Applied Physics, the partners being 
the Institute of Physics and the Ministry of Education (p- 
154). This now forms a valid route to professional status, and 
students who gain the H.N.C. at ‘Credit’ standard may become 
Graduates of the Institute on passing two further specified 
papers of the graduateship examination. This additional 
requirement is made also of students who gain a General 
Degree at Pass standard, but complete exemption is given 
to holders of the General Degree at Honours standard or 
a Special Degree in Physics. Colleges are recognised by 
the Institute after inspection and consideration of staffing, 
equipment and facilities (as is done with chemistry, p. 482) 
for courses leading to the graduateship and in 1954, 48 
colleges were so recognised. In comparison 35 colleges have 
courses for the General Degree in Physies, and 25 for the 
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Special Degree (these eolleges also have the graduateship 
courses). 

Besides physies, mathematics, chemistry, workshop prac- 
tice and drawing, the specialist subjects dealt with in the 
Applied Physics courses will vary with the industries in the 
locality or region served by the college. Typical subjects are 
the following: Industrial Temperature Measurement, Photo- 
metry and Illlumination, Vacuum Technique, Rheology, 
Strain Measurement by Optical and Electrical Methods, Spec- 
troscopy, X-ray Diffraction and Radiography, Electronics. 

The number of students taking these courses will probably 
continue to inerease, and they may cater increasingly for 
students who are not suited for the special degree in physics 
but for which they enter at present for reasons of prestige. It 
is also too early yet to judge the future, but comparisons with 
chemistry are and will be inevitable; it is noteworthy that 
whereas the H.N.C. in Chemistry has hitherto not been linked 
with the A.R.I.C. (but see p. 433), yet since the war has 
become, de facto, a route to it, the H.N.C. in Applied Physics 
is officially a recognised route to Grad.Inst.P. and thus to 
A.Inst.P. Bearing also in mind the experience with H.N.Cs. 
in engineering and their link with graduateship of the 
professional institutions, we may expect the value of the 
Н.Х.С. in Applied Physies to become readily and widely 
appreciated. The Institute of Physics is especially interested 
in applied physics, particularly in industry, and has done much 
to promote the status and development of physics in technical 
colleges. In 1954 its total membership was 4,296 (979 Fellows, 
1,853 Associates, 958 Graduates, 511 students). 

Post-graduate courses and research are well established in 
a very few colleges, and there is need for a much greater 
development especially in applied physics. As with chemistry 
both industry and the research associations can help greatly 
in this development. Examples of post-graduate courses are 
the following: Non-destructive Testing, High Vacuum Prac- 
tice, Photographie Methods in Physies, Laboratory Tech- 
niques, Recent Advances in the Physics of Semi-Conductors. 
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Mathematics 


As the practical science of measurement, physics may be 
strongly contrasted with pure mathematies which is the 
abstract science of quantity, including geometry, arithmetic, 
algebra and other cognate studies; applied mathematics 
occupies a position intermediate between the two as com- 
prising those branches of research and study which consist in 
the application of this abstract science to concrete data. 
There is indeed an intimate relationship between mathematics 
and the physical sciences, which led Emmanuel Kant in the 
eighteenth century to dogmatise that no subject could become 
a science unless it was capable of being treated mathema- 
tically. So strict a requirement would be resisted by those 
concerned with the biological and social sciences, though the 
application of mathematics to these sciences has been an out- 
standing feature of the last century. For examples we may 
note the statistical design of agricultural experiments from 
the time of Gilbert and Lawes at Rothampstead, the develop- 
ment of the embryonic Mendelian science of genetics into the 
science of biometry, the development of psychology and 
demography from the work of Francis Galton onwards. Now- 
adays the statistical basis of insurance and market research, 
of Gallup Polls and productivity control are but some of the 
high-lights of mathematics in the modern world. These 
show, as Hogben suggested, ‘that Mathematics is still the 
Mirror of Civilisation’, even in the hopeful misapplications of 
the permutations of the punter and the p(f)ools. 

; Parallel with the rapidly increasing and diversified applica- 
tions of mathematies, in both peace and war, has come an 
Increasing publie interest in the subject, with such modern 
publishing phenomena as Lancelot Hogben's Mathematics for 
the Million and W. W. Sawyer's Pelican book Mathematician's 
Delight. Both are concerned to dispel the dread or distaste of 
mathematics which is still widely prevalent, even among the 
students in our colleges. Hogben attempts to provide social 
and even political reasons for the exclusiveness of mathematics 
but, whatever the cause and whenever it has the greatest 
effect —in School or in college—it is still with us and hampers 
the work in the colleges and, by cumulative effect, the com- 
petence of students in their chosen main subjects also. The 
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mathematics departmept in the technical college may be con- 
cerned with teaching students in a wide variety of courses, 
from the most elementary craft courses to final honours special 
degree in mathematics, a range which, as with the science staff, 
calls for exceptional ability and sympathetic understanding. 
The level of mathematics in each case is perhaps dictated more 
by the minimum requirements of the main subject (e.g. mathe- 
matics for building, engineering and physics respectively) at 
the various levels, and less by the average ability of students 
taking the particular classes. But to the practising teacher 
the reverse seems to be true, that the student's ability and 
interests do not reach even to the limited heights required. 
How far this is compounded of limited innate ability and of 
cumulative defective education is hard to say, but it is a 
problem more apt to afflict the mathematics teacher than his 
colleague who teaches the main subjects. 

There is a growing number of post-advanced courses in 
mathematics which, generally speaking, are not post-graduate 
courses for professional mathematicians to take higher degrees 
such as M.Se. or Ph.D., but special courses to meet the needs 
of science and engineering graduates employed in industry 
who need more intensive mathematical training for particular 
requirements or developments in their work. Such courses 
include work in Statistics; Laplace Transforms; Numerical 
Methods; Matrices and Tensors. 

The question of research for mathematics staff in technical 
colleges has hardly been raised, but it is no less important, in 
its stimulating effect on staff and students alike, than for the 
other departments teaching to an advanced level. Research 
in pure mathematics is not to be despised or debarred, for 
numerous examples exist to show its later usefulness in scien- 
tific applications, апа it may be conducted in conjunction 
with the staff of the neighbouring university. Mathematicians 
may also join With great advantage in technological and scien- 
tific researches in other departments, and also in ‘operational . 
research' in various fields. 
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Metallurgy 


To the traditional metals such as iron and copper, silver 
and gold, modern science has added the light metals, and a 
complicated range of alloys designed to have advantageous 
properties for special needs such as lightness with strength in 
aircraft, resistance to corrosion in chemical plant and cutlery, 
great hardness with resistance to ‘creep’ under arduous con- 
ditions, as in rails and in jet engines. Metallurgy covers the 
art of extracting these metals from their ores and adapting 
them to the various processes of manufacture. 

The services of the metallurgist are essential at all stages of 
extraction and manufacture, in controlling and improvi 
processes, in determining the properties of the metals an 
alloys as they are prepared, and in research in predicting and 
preparing new alloys to meet the exacting specifications of the 
engineer or designer. He can choose between two great 
groups of industries—the iron and steel industries, and the 
non-ferrous industries within which there is an immense diver- 
sity, from copper manufactured and alloyed by the thousands 
of tons to platinum by the ounce, and from the purest forms 
of metals such as uranium (used in atomic piles) to complex 
alloys for highly specific purposes. He may also enter teach- 
ing at a technical college or university, or conduct research 
thereat, in a research association, or in the individual firm, 
and if his interests and other qualities justify it, he may, like 
other scientists, rise to the top ranks of management. 

Education, as with other sciences, is provided through the 
universities and the technical colleges. Full-time degree 
associateship courses in metallurgy are provided in London 
at the Battersea Polytechnic, S.W.11, and the Sir John Cass 
College, E.C.3, at Birmingham College of' Technology, Man- 
chester College of Technology, and the Royal Technical Col- 
lege, Glasgow. Chemistry and physics are the basic subjects 
required for metallurgy and graduates in these subjects can 
subsequently acquire metallurgical training. Full-time courses 
in metallurgy are also held in the technical colleges at Birming- 
ham, Coventry, Enfield, Rotherham, Smethwick, Wednesbury 
and Wolverhampton. Some are on the ‘sandwich’ basis as 
for the Higher National Diploma at the Constantine Technical 
College, Middlesbrough. 

For the part-time student employed in industry there is the 
recently established system of National Certificates in Metal- 
lurgy (p. 156) which forms an important route to professional 
status, as the Higher National Certificate gains exemption 
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from appropriate subjegts of the Institution of Metallurgists’ 
examination for the Licentiateship, thus leading towards the 
Associateship (A.I.M.). The Higher National Certificate 
courses are held at the foregoing technical colleges and at 
Bradford, Chesterfield, Corby, Enfield, Newport, Nottingham, 
Scunthorpe, Shotton, Swansea and Workington. These and 
other colleges also provide part-time courses leading to the 
City and Guilds Final Examinations in Metallurgy, the Iron 
and Steel Operatives’ Course, the Operatives’ Course in the 
Manufacture and Treatment of Non-ferrous Metals Finishing 
including the Electrodeposition of Metals. 


REFERENCES 
Metallurgy: A Scientific Career in Industry. 
The Education and Training of Metallurgists, A Report. Both pub- 
lished by the Joint Committee on Metallurgical Education. 
The Institute of Metallurgists (p. 619). 


Optics 

Education and training to become ophthalmic and consult- 
ing opticians is provided in three-year full-time courses at a 
few technical colleges, notably at the Northampton Poly- 
technie, which has provided over 689/ of the total number of 
successful candidates in the last two years. After two years’ 
study in applied opties, ophthalmie subjects and related 
sciences, the third year is largely clinical practice but includes 
also the study of pathological conditions, orthopties, and 
industrial ophthalmic optics as training for the Final (Part 
III) examinations. In the Northampton Polytechnic third 
year the equivalent of three days per week is spent at the 
London Refraction Hospital when practice in the refraction 
and orthoptie clinits, the use of drugs and the recognition of 
abnormal conditions is obtained. The London Refraction 
Hospital founded in 1923 is managed under a scheme ordered 
by the Charity Commission, and financed and staffed by the 
optical profession. 

The first year covers the ground for the dispensing certifi- 
cate of the qualifying examinations and the Preliminary Dis- 
pensing Examination of the Association of Dispensing 
Opticians, and the final professional examinations normally 
taken are those of the bodies listed below. Full-time courses 
are also provided at Bradford, Cardiff, Edinburgh (Heriot- 
Watt College), Glasgow (Stow College), Manchester and West 
Ham. Part-time courses are held at Belfast, Birmingham, 
Bradford and West Ham. 
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The British Optical Association (p. 619). 
The Spectacle Makers Company, Apothecaries Hall (p. 620). 
M.L.N.S. Careers Pamphlet, No. 34, Optics and Orthoptics. 


Photography 

The applications of photography are legion, ranging from 
studio portraiture, cinematography, commercial photography 
and photolithography to the most recondite uses in the 
advancement of knowledge as in the investigation of cosmic 
rays. А great deal of scientific work would be brought to 
nought or made immensely difficult and many a criminal ` 
would have escaped detection without the use of photographie 
methods. 

Training in photographie processes is thus essential for 
many laboratory technicians in all kinds of laboratories and 
industries, the printing and cinematographic industries, and 
for photographic studio processing work. Part-time courses 
of training are provided in a number of colleges leading to 
City and Guilds Final examinations which are in two sections, 
I: Principles and Scientific Applications of Photography. П: 
Portraiture and Commercial, Industrial and Advertising 
Photography. A Full Technological Certificate is awarded on 
passing both parts at certain standards and on other condi- 
tions. Such courses are provided at the Harrow Technical 
College and School of Art situated as it is near to the works 
of Kodak Ltd., and the course started in 1936 at the South- 
east Essex Technical College, which is similarly situated near 
to the works of Ilford Ltd., is to be re-established. 

The Polytechnic, Regent Street, W.1, has a department 
which provides long-established full-time courses in photo- 
graphy and for ciné-technicians, and other well-known centres 
are Guildford School of Art and Ealing School of Art. 


REFERENCES 
The Royal Photographie Society (p. 620). 
Institute of British Photographers (p. 620). 


‘Photography as a Career’, by a C i Suppt. 
18th August, 1954. » by orrespondent, Times Educ. Suppt., 


Biology 


Biological subjects taken in technical colleges at advanced ` 
_ level are mostly ancillary to chemistry for the B.Sc. London 
Special Degree in Chemistry, or as part of a degree or diploma 
course in pharmacy. Comparatively few students take it as a 


subject in the General Degree and still fewer take the B.Sc. 
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Special Degree in Botany or Zoology. 1% is also taken as a 
subject for the GeneraPCertificate at Advanced Level, especi- 
ally by students desiring to enter courses for pharmacy and 
medicine. 

Nevertheless though this represents the bulk of the work it 
does not quite represent its potentialities. For biology is 
steadily becoming more important in certain industries and 
there is a consequent increasing demand for the services both 
of professional biologists and of suitably qualified technicians. 
Two recent developments may therefore be specially noted. 
The first is the establishment in 1950 of the Institute of 
Biology for the professional representation of biologists, with 
a membership of 900 drawn from biologists in universities, 
technical colleges, schools, hospital and industrial laboratories, 
research institutions and the scientific civil service, and some 
200 student members. Already it has been very active in 
promoting education through conferences, and is now con- 
cerned with the second development, that of establishing a 
scheme for National Certificates in Biology. In 1955 its 
membership is 1,150 full members, 60 probationer members 
and 299 student members. 


REFERENCES 


The Institute of Biology (p. 617). 
Biology, Agriculture and Helated Sciences, Ministry of Labour Tech- 
nical and Scientific Register Report (H.M.S.O.). 


Biochemistry 

Courses in biochemistry are held in a few major colleges, 
mainly allied with industrial processes. Thus there are courses 
at the Heriot-Watt College, Edinburgh, for the study of 
biochemistry (Fermentation Industries) leading to the College 
Associateship in Technical Biochemistry or in Brewing and 
to that of the Institute of Brewing. Other examples are the 
courses in industrial biochemistry and in the Chemical 
Technology of Fermentation Processes (including Brewing) 
at the Manchester College of Technology, and the short courses 
on special topics at the Sir John Cass College. 


REFERENCE 
The Institute of Brewing (p. 617). 


Pharmacy 


This ancient art has undergone almost as great a trans- 
formation in character and quality as that from alchemy to 
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modern chemistry, and this is borne out in the greatly 
extended training requirements to-day. These are laid down 


as statutory requirements, as there is grave responsibility for 
the care, use and issue of poisons and dangerous natural and 
synthetie drugs, and the regulations are determined by the 
Pharmaceutical Society of Great Britain. Students must be 
registered with the Society from the outset of their training, 
and must complete a period of pupilage or practical training 
before they can be admitted to the Register of the Society as 
qualified Pharmaceutical Chemist (Ph.C.). 

One arrangement comprises a one-year full-time course for 
the Intermediate examination followed by a two-year period 
of practical training in a pharmacy, after which the student 
returns to college for a two-year full-time course of study in 
pharmaceuties, pharmaceutical chemistry, pharmacognomy, 
physiology and forensic pharmacy. An alternative is to com- 
plete the three years’ academic training followed by one year 
of practical training after passing the Ph.C. examination. 
Students who fulfil matriculation requirements of London 
University normally proceed to take the B.Pharm. degree in 
addition to the Ph.C. The B.Pharm. degree gives exemption 
from the Ph.C. examination except for the paper on forensic 
pharmacy. 

Over these last 30 years there has been а great concentration 
of training into a limited number of centres and the following 
technical colleges now provide the major part of pharmaceu- 
tical education at the final stage to-day; Aberdeen, Birming- 
ham, Bradford, Brighton, Bristol, Cardiff, Dundee, Edinburgh, 
Glasgow, Leicester, Liverpool, London (Chelsea Polytechnic), 
Plymouth, Portsmouth, Sunderland. The Intermediate exam- 
ination is provided at most of these and at 57 other technical 
colleges, 

Р Pharmaceutical qualifications lead to posts in general prac- 
tice as assistants, managers or proprietors of pharmacies, posts 
in hospitals and laboratory posts in pharmaceutical manufac- 
turing houses and in research. 


REFERENCES 


The Pharmaceutical Society of Great Britain (p. 619 
M.L.N.S. Careers Pamphlet, No. 36, P А 


Chiropody 
Chiropody is concerned with the care of the feet and treat- 
ment of minor foot disabilities, in both its preventive and 


: 
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curative aspects. The tgaining and registration of chiropodists 
is subject to the recognition and approval of the Board of 
Medical Auxiliaries, and recently the length of the full-time 
course of training has been increased from two to three years. 
Courses are held at the Chelsea Polytechnic, S.W.8, and the 
Royal Technical College, Salford, 5. 

After qualifying, many students prefer to start a private 
practice of their own or they may purchase or assist in an 
established practice. There are increasing possibilities of 
employment as industrial firms are appointing chiropodists 
to their welfare centres. There are further possibilities under 
the Health Service, and the Ministry of Health now has the 
whole question of the recognition and conditions of chiropo- 
dists in the service under review. 


REFERENCES 


The Society of Chiropodists (p. 617). 
The Joint Council of Chiropodists of Great Britain and Ireland (p. 617). 


Laboratory Technology 


This chapter cannot be completed without some reference 
to the indispensable work of laboratory technicians, which 
underlies the maintenance and development of so many of 
the courses delineated in this and preceding chapters. In- 
creasing realisation of this in recent years led to the 
establishment of the Science Technologists Association, and 
with the support of the universities, the Royal Institute of 
Chemistry, the Institute of Physics and the City and Guilds 
of London Institute, appropriate courses of training are being 
established. "These will lead to City and Guilds examinations 
and the schemes of training will be approved by the National 
Joint Committee on Recruitment and Training of Science 
Laboratory 'Rechnicians (Educational and Kindred Institu- 
tions), which has been set up by the Central Youth Employ- 
ment Executive of the Ministry of Labour and National 
Service. 

REFERENCES 
Science Technolggists Association. Secretary, c/o Chemistry Dept., 
Imperial College of Science and Technology, S.W.7. 
The National Joint Committee on Recruitment and Training of 
Science Laboratory Technicians. Chairman, c/o Imperial College 
of Science and Technology, S.W.7. 


Тка! the wide-ranging controversy in education since the war 
the problems of higher technological education have had per- 
haps the most unremitting discussion; so much so that the 
current apologia for any new suggestion or worse, for any 
insipid re-hash of former hopes as the policy of despair, is to 
say ‘We’ve wasted five or more years and we must do some- 
something or else... Certainly this has been true of much 
poliey making on the technical college side, while the univer- 
sities have been empowered to develop in their own self- 
contained relatively unhampered way [1, 2]. 

Despite long continued disunity and consequent erratic 
progress, there has nevertheless been a most impressive unan- 
imity about the critical importance of higher technological 
education in the post-war world, and on three main grounds. 
The first is the need for a great increase in the numbers of 
technologists to be trained, the second is the concern for 
deepening the scientific basis of their training in order to 
secure greater competence and usefulness in a wider range 
of industries, and the third is an equal concern for their 
broader education, and for fostering the personal qualities 
and cepta understanding indispensable to good manage- 
ment. 

In contrast to this unanimity over these aims have been the 
sharply differing opinions as to where the shortcomings lay, 
and about the means to end them. Thus over the last two 
points has raged the controversy on the alleged evils of speci- 
alisation. The universities blame the schools fór too early a 
specialisation and insufficient general education, and the 
schools defend themselves partly by pointing to the high 
specialisation required to gain university scholarships, and 
partly by insisting anyway on the value of specialisation at 
sixth form level in providing an indispensable intellectual 
discipline not gained in any other way. They insist, more- 
over, that for the able pupils this need not exclude a wide 
interest in other things and an active participation in general 
school activities. The universities are blamed by industry for 
not producing enough specialists capable of immediate use in 
industry because of their specialist training, of not producing 
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full-grown men instead of specialists with inadequate personal 
qualities, and of producing too many arts graduates difficult 
to assimilate in industry, yet whose education has included 
much of these subjects and influences, the lack of which has 
been deplored in the training of the specialists. The technical 
colleges are accused of producing narrowly trained specialists 
from full-time courses indistinguishable from many a univer- 
sity full-time course and, with more justification, from 
rigorous part-time courses, with the means of transfer from 
them to ampler full-time and sandwich courses being pro- 
vided all too slowly. Industry's complaint as to narrowness 
is accompanied by an undoubted reluctance on its part to 
see general education or general studies introduced into such 
courses, especially part-time courses; while industry has 
raised no organised protest, and scarcely a voice, against the 
material conditions which deny the opportunities and general 
social facilities to an increasing number of students, and which 
thus prevent the fostering of those very qualities which 
industry is insisting to be of ever-increasing importance. 

At the root of most of this and other controversy is the 
problem of defining an agreed basis of discussion. Before 
dealing with factors affecting recruitment and with post-war 
proposals, an attempt will therefore be made to define and 
deal with three fundamental issues, namely, the problems of 
distinguishing between technological, technical and craft 
occupations, and education for them in the universities and 
technical colleges respectively, the post-war demands for 
technologists and, thirdly, the ability available in the popula- 
tion to meet these demands. 


Definitions 
We may base our discussion on the following definitions of 
technology and craft from the Oxford English Dictionary: 


. 
Technology: the scientific study of the practical or industrial arts. 
Craft: skill, art, ability in planning or constructing; a calling requiring 
special skill and knowledge; especially a manual art, a handicraft. 


The centre of poise, the fulcrum of the definition of tech- 
nology is in the scientific study, while with the craft it is in 
the exercise of 4 skill or technique, a way of doing things [8]. 
The fundamental requirement of a technology is that an 
exacting scientific discipline must be undergone by the student, 
a discipline which gives mastery of the theoretical concepts 
required for widely differing practical ends. The Percy 
Committee Report asserted that ‘Every technology is both a 
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science and an art. In its aspect as a. science it is concerned 
with general principles which are valid for every application; 
in its aspect as an art it is concerned with the special applica- 
tion of general principles to particular problems of production 
and utilisation' [4]. In a technology, science issues as a prae- 
tical application into an external world extremely complicated 
by variables and factors which are rarely if ever under the 
technologists' or anyone else's complete control. These include 
the incomplete knowledge of raw materials and supply, of 
materials of construction, in design and the rate of change of 
design, of labour, and of the state of the market for all the 
foregoing. The problems of production and utilisation can be 
solved on a deadline only by the exercise of an art which is 
nurtured largely through cumulative experience in similar 
situations. 

The difference between technological education in the 
universities and technical colleges is thus one of the timing or 
phasing of these two elements—the science and art of tech- 
nology. In the universities the phasing is largely scientifie, 
with the art phase introduced mainly as a pre-undergraduate 
year, some brief intermittent phases of vacation experience 
through several years and a thorough post-graduate phase. 
The technical college is mainly concerned with phases which 
are more interrelated either in day-release courses, where . 
two phases are virtually concurrent, or in sandwich courses 
where large phases alternate over some years. It is foolish to 
argue that either method is wholly valid to the exclusion of 
the other; both combine the science and the art, but with 
different emphasis, and each is preferable for different types 
of students who are not thereby superior or inferior as 
potential technologists [8, 5]. 

Sir David Pye, F.R.S., in his Presidential Address to the 
Institution of Mechanical Engineers, made some very per- 
tinent remarks on “The Art of the Practical Engineer’ [6]. 


Before he can become an Associate Member of this Institution, 
the university graduate must have supplemented his theory by 
practical training and responsible experience, and this combina- 
tion may provide the basis for his becoming a real engineer. But 
I have been led to feel how small a part of the way all the theore- 
tical training, in which we teach him to manipulate formulae on 
paper and to record experiments in a laboratory, can ever take 
him; by the time he has ‘grown up’ as an engineer, indeed, his 
book learning will have become hardly more than a vaguely-felt 
background to his experience. For the art of engineering includes 
а very great deal that lies outside of formulated theory. The rule 
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of thumb plays, and willglways play, an important part; and rules 
of thumb are accumulated by experience. 


Or again: 

The atmosphere of a laboratory is fundamentally different from 
that of a design office, which ought to be more like an artist's 
studio or an architect's atelier. In a design office, things are not 
right or wrong, trial and error lead gradually towards the best 
compromise in the special circumstances. And since compromise 
is fundamental in the solution of almost every engineering problem 
as it occurs in practice, the student at some stage should be made 
familiar with it. There is a real danger in concentration on the 
‘examples class’; admirable as it is for testing the understanding 
by a student of what he has been taught and for the exposure of 
muddled thinking. But deadening to originality of thought. In 
working out examples the student employs well taught mathe- 
matical techniques to find the solution of problems that are 
analogous to those in engineering, but different in form from those 
encountered in practice. 


As ‘walking the wards’ and residence in hospital provide 
the beginnings of the doctor’s clinical art, so experience in 
industry is essential to the technologist; this should not all be 
post-dated to the post-graduate stage, but should grow over 
the years, preferably in close relation to theoretical teaching, 
and therein lies the justification and the proof of experience 
with part-time day and sandwich courses. The importance of 
this experience is specially noted by the University Grants 
Committee and there has recently been an increase in vacation 
industrial experience arranged for students [7]. At the 1953 
British Commonwealth Congress of Universities, Professor 
Hutt is reported as saying ‘Let the universities teach the why 
and allow life to teach the how’ [8]. While this seems to be 
generally accepted’ as being true for the universities, they are 
finding it increasingly desirable to relate the ‘how’ of life to 
the ‘why’ by fneans of vacation experience. Sandwich courses 
and part-time day courses provide the ‘how’ as an integral 
part, the former in an amply related way, the latter now at 
the expense of the *why? of modern technology. 

A skill or craft cannot be competently exercised without a 
thorough knowledge of materials, but it need not be and pro- 
bably will not be a fully scientifie knowledge—otherwise 
there would be precious few craftsmen. Similarly, if every 
technologist had to be able to perform every skill, which he 
understood scientifically and could apply to problems of 
design, they would be equally rare individuals. Thus we have 
the contrast between the expert baker and confectioner and 
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the food technologist, the expert welder and the designer of 
welded plant, the skilled chemical process operator and the 
chemical engineer. 

Again, for the particular skill or craft, some scientific 
knowledge is desirable. Indeed much of the confusion between 
craft, skill and technique as between craftsman, technician 
and technologist has arisen from the growing necessity for 
more scientific knowledge and understanding all round. As 
for the baker and confectioner, it comes from the use of new 
materials, for aeration and consistency, for synthetic creams 
and the growing sophistication of food, which may or may not 
be a regrettable necessity of living in large cities. Yor the 
welder it arises, for example, from the use of new light metals 
and alloys, and the more stringent demands of modern design 
in the use of traditional materials. With the chemical process 
operator it is in the need for understanding (but not for 
designing) the electronic instrumentation of continuous pro- 
cesses, not to mention the more critical experimental condi- 
tions and the increased need to guard against new and subtler 
hazards. In the great majority of these cases the science is 
required so that the specific task can be performed more 
skilfully and with greater safety and not primarily as with 
the technologist to enable him to improve the efficiency and 
reduce the hazards of established processes and, more impor- 
tant still, to innovate and establish new processes, materials 
and services with the greatest possible efficiency and despatch. 

х Life is such that neither it, nor humankind nor its occupa- 
tions can be subject to a single dichotomy, and even in subtler 
classifications there is always the special case which appears 
to modify or even invalidate such generalisations as these. 
Dr. H. J. T. Ellingham has emphasised this aspect thus: 


The distinetion between the professional technologist and the 
technician has generally been drawn so that the fornitr shall have a 
sufficient knowledge and experience of fundamental principles to 
be able to apply them to'a wide range of new developments, 
whereas the latter needs only to be experienced in the use of estab- 
lished techniques while working under direction. But the line of 
demareation is not always sharp and it is possible for individuals 
to pass across it, sometimes I suspect, in either direction [9]. 


We can all readily quote the traditional use of terms before 
the present impact of science, and the consequent separation 
of different levelsof oceupations based upon science in varying 
degrees. The clearest example is the use of the term in the 
City and Guilds of London Technological Certificates, which 
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mostly do not signify,a professional technological level of 
science, but that of the minimum necessary for competency 
in a craft. A few cases exist of where the City and Guilds 
Technological Certificate gives exemption from part of a pro- 
fessional examination but the general separation of these two 
aspects is justifiable. If the foregoing distinction between 
‘technological’ and ‘technical’ education be sound and desir- 
able, the description ought to be a Full Technical Certificate, 
but there would be many who would resist such a change if 
only for the very human reason that ‘technological’ sounds 
so much better than ‘technical’. 

There is one potent source of confusion in that “Опе man 
in his time plays many parts'—not necessarily seven occupa- 
tional ones, but perhaps student, craftsman, technician, tech- 
nologist, administrator, and while he is in one stage he may 
well be preparing for another later stage. Thus his education 
may not, and probably will not, be wholly confined to his 
present or even his next stage—which is indeed a potent 
argument for a good general education. But we should not 
confuse the main requirements of each one of a series of 
occupations with the individual who passes and develops 
through them. 

In view of the foregoing we are not here concerned with 
craft education, nor with technician education in which 
the proportion of science is reduced to the minimum possible, 
save in two respects. The first is that we must take care not 
to erect absolute barriers between occupations and education 
for them, which are the predilections of over-tidy minds so 
bent on classifying entrance to all courses in terms of G.C.E. 
requirements only. We should preserve that flexibility which 
visiting foreign educators admire, with escalation between 
occupations and dburses, so that the best ability can be moved 
forward and upward from wherever it is found and at what- 
ever stage it develops. 

The second respect, to which we return later, is that only a 
minority of colleges will be concerned with technological as 
distinct from technician and craft education, but the majority 
will have a very important task of discovering latent talent 
and seeing that it is fostered and sent forward for full develop- 
ment where adequate resources are available. These cannot 
be available at all colleges for everyone—being all things to 
all men is a self-defeating outlook—and it is poor service 
to our students and to industry to try to provide the 
maximum number of places with the minimum provision in 
each. 
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We should be most careful to distinguish technological 
education at the undergraduate level from that at the post- 
graduate level. By the undergraduate level is meant techno- 
logical education for the first degrees such as B.Sc.(Eng.), 
B.Tech. and also the associateship of some colleges or the 
Higher National Diploma gained on full-time or ‘sandwich’ 
courses of at least three years beyond Ordinary National 
Certificate, General Certificate of Education, Advanced Level, 
or equivalent. These courses should have a good scientific 
basis. Higher National Certificate courses of two years’ dura- 
tion only do not match up to this requirement, as is recognised 
in the conditions laid down for increased grant for advanced 
technology under the Ministry's Circular 255. A three-year 
course made up by adding a year of endorsement subjects 
(p. 157) barely meets this condition, as some, if not most, of 
these subjects are not of a higher standard than those taken 
for Higher National Certificate and in a fully organised course 
would be taken at a much earlier stage. 

The post-graduate level first of all comprises research for 
higher degrees such as M.Sc., and Ph.D., for higher national 
awards (p. 578), and for the Fellowship of certain colleges 
beyond the College Associateship. Furthermore it includes 
the whole range of post-graduate/post-advanced courses of a 
highly specialised character held mostly in the evenings, but 
increasingly, as recommended by the Ministry’s Circular 270, 
in the daytime with post-graduate release from industry. The 
description higher technological education is reserved entirely 
to this post-graduate work, and a great deal of confusion 
would have been prevented if this had been generally accepted. 
Not least would its acceptance profoundly affect many pre- 
valent ideas as to the scale of provision of technological as 
distinct from ‘technical’ and craft education. It is a com- 
monplace of university education [10] that teaching up to first 
degree standard cannot be stimulated to be of "high quality 
unless the teachers are in contact with and able to conduct 
post-graduate research and courses in their chosen fields of 
study, and this is, or ought to be, an equally self-evident 
truism of technologieal courses in technical colleges. The 
teaching potential and facilities required to secure this are 
clearly very much greater than that required to make local 
minimum provision to first degree standard only in one or two 
subjects. 

We may relate the two kinds of education, technological 


and technical to the broad classes of occupations in industry, 
namely; 
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a. unskilled occupations 

b. semi-skilled occupations 

с. skilled craftsmen and technicians 

d. professional and managerial occupations—scientists, 
technologists, managers and executives. 


‘Technical’ education is largely concerned with (с) and to 
some extent with (b), technological education is concerned 
with group (d), and it is pertinent to enquire as to what are 
the present numbers of groups (d) needed by industry as a 
whole, and severally for the different industries, and what 
are the likely trends in the future. 


Post- War Requirements 

The Perey Committee Report on Higher Technological 
Education, published in 1945, was the first of many post-war 
reports stressing the inereased demand: 


The evidence submitted to us concurs in the general view; first 
that the position of Great Britain as a leading industrial nation is 
being endangered by a failure to secure the fullest possible appli- 
cation of science to industry; and second, that the failure is partly 
due to deficiencies in education. The annual intake into the indus- 
tries of this country of men trained by the Universities and the 
Technical Colleges has been, and still is, insufficient both in quan- 
tity and quality. We believe that the industrial demand for such 
men will increase in quantity after the war; and the demand for 
higher quality, especially in certain categories, will become more 
insistent as the nation becomes more conscious of its need for 
technical efficiency. In particular the experience of war has shown 
the greatest deficiency in British Industry is the shortage of scien- 
tists and technologists who can also administer and organise, and 
can apply the results of research to development [11]. 


The Report gave estimated figures for engineering require- 
ments and utged an ‘energetic programme of expansion, both 
in accommodation and staff, which will tax to the full the 
-resources of universities and the technical colleges, coupled 
with adequate arrangements for keeping a close watch upon 
the demand which this programme is interested to meet" [12]. 

This was closely followed by the Barlow Report, published 
in 1946, the chief recommendation of which was that the 
universities should double their output of scientists within 
the next ten years, with appropriate increase in financial 
grants both to the universities and to students to attend 
them [13]. It is specially notable that the Barlow Committee 
should assert that ‘Even if the total student population in 
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British Universities were doubled, this country would still 
fall far short of a number of European countries and the 
United States of America in the relative provision which it 
makes for higher education’ [14]. The Barlow Committee 
supported the Percy Committee's recommendation that full- 
time technological courses of degree standard should be 
developed at a selected and limited number of technical col- 
leges, and stated that this development would not relieve the 
universities of a proportionate increase of technologists equal 
to that of scientists [15]. They further suggested that ‘urgent 
consideration should be given to the development, preferably 
in university cities, of a few Institutes of Technology designed 
to maintain the highest standards of study and research' [16]. 

The first of these recommendations was met by the univer- 
sities in half the specified period of ten years, not without 
severe growing pains and calls on the devotion of their staffs 
to meet the emergency. The expansion was possible because 
the Government of the day provided the necessary greatly 
increased funds required through the University Grants Com- 
mittee [17]. The third suggestion of the Barlow Committee 
is slowly being implemented, first by the decision in 1958 to 
double the size of the Imperial College of Science and Tech- 
nology by 1962. In July, 1954, the Chancellor of the Exchequer 
announced that increased resources would be made available 
through the University Grants Committee for further develop- 
ments at Birmingham University, Leeds University, Man- 
chester College of Technology and Glasgow Royal Technical 
College [18]. A further government statement was made by the 
Lord President of the Council, Lord Salisbury, in December, 
1954 [19] confirming these plans and declining to establish the 
technological university so strongly urged by Lord Cherwell 
[20], Sir Francis E. Simon and others [21]. -The Government 
also rejected the recommendations of the recent Report of the 
Parliamentary and Scientific Committee concerning chartered 
Regional Colleges of Technology (p. 578). 

The second recommendation, despite the support of both 
the Committees, still awaits implementation. The Barlow 
Committee was convinced that ‘When all possible measures 
have been taken to expand the output of graduates the nation 
will certainly be seriously short of scientists in 1950 and is 
unlikely to have an adequate supply by 1955’ [22]. Related 
to this is the subsequent *Note on Technology in the Univer- 
sities’ prepared by the University Grants Committee which 
says of its proposals *that developments in the universities, 
on the lines discussed here, would leave for the Technical 


HIGHER TECHNOLOGICAL EDUCATION 455 


Colleges a large and expanding field of work of great impor- 
tance’ [23]. 

Contemporary with these official reports, and continuing 
annually since 1947, are the important Reports of the Advi- 
sory Council on Scientific Policy [24]. The first Report 
expressed the view ‘that the effective application of the 
results of scientific research by suitably qualified technologists 
is an even more urgent need than the furtherance of research 
itself, and would bring much quicker results’ [24a]. This has 
been the recurrent theme of successive Reports. From 1949 
to 1951 Reports were issued by the Ministry of Labour and 
National Service on the ‘Present and Future Supply and 
Demand for Persons with Professional Qualifications’ for 
example, in electrical, mechanical and chemical engineering 
respectively [25]. The Technical Personnel Committee Sub- 
committees collected their evidence about the potential 
demand mainly by questionnaires sent to industry, the Gov- 
ernment and other employers. But although this kind of 
enquiry provides a good picture of the existing state of 
affairs it is not a wholly reliable guide to the future, for 
‘employers, when asked for their views reply cautiously on 
the basis of their known requirements, and by their very 
nature, estimates made in this way are unlikely to allow for a 
growth in the demand for industrial scientists arising from an 
increase in national productivity, nor for such unpredictable 
new commitments as rearmament. 1% is not surprising that 
several of the forecasts made by the Sub-committees need 
revision in the light of events’ [26]. To this may be added 
the effects of such overseas developments as the Colombo Plan, 
and technical aid to economically backward countries [27]. 

The crux of the matter is the necessity for constantly 
repeated efforts to’ determine the need of scientists and tech- 
nologists. But these are made less determinate and there- 
fore more difficult by the cumulative and self-quickening 
effect of modern scientific developments themselves in 
requiring ever more trained people, of fluctuating economic 
pressure, and of the slow acceptance by industry of the 
importance of scientific training, caustically described by the 
Advisory Coungjl in the following terms. “The primary rea- 
son why our industry as a whole does not make more use of 
scientists (including technologists) is not because their num- 
bers were, and are, insufficient, but because large sections of 
industry, being conservative and complacent, have neither 
missed nor asked for them’ [28]. This is not true of all indus- 
try, as shown by the firms who compete for rising ability by 
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whole-page informative advertisements in the Manchester 
Guardian [29]; or by those firms with enlightened training 
schemes, exemplified in Chapter VI and, for example, by 
Metropolitan Vickers Electrical Co. Ltd., with six out of 
seven executive directors and about 70% of all departmental 
heads having started as apprentices [30]. Nevertheless, the 
Advisory Council asserts that large sections are both conser- 
vative and complacent and, alongside this, for example, we 
may put Sir Raymond Streat’s pungent comments zin his 
Address to the Textile Institute in 1953. 


Not only do we need the best organisation, the best machines, 
and the best techniques, but we need in every department the best 
staff that it is possible to obtain. ... The British textile industry 
is remarkably thinly staffed. Му travels have taken me to almost 
all the major textile producing countries of the world and I have 
been forced to recognise that the ratio of staff in these countries 
is far higher than it is in this country. I have been particularly 
impressed by the number of able and highly trained young men 
who are being carefully groomed by our competitors for positions 
of responsibility [81] 


This is one comment on one industry out of many and it is 
but part of a general adverse contrast with other countries, 
especially the United States, which was strongly emphasised 
in the Advisory Council's Fifth Report [32], following the find- 
ings of the Anglo-American Productivity Council Report on 
Universities and Industry. 

_ The adverse comparison with Switzerland and other con- 
tinental countries is pointed by Table 43 compiled by Professor 
S. T. Davies [33]. 


TABLE 43 
DIPLOMAS AWARDED ANNUALLY IN VARIOUS COUNTRIES 
Mech. & 
Marine D 
Civil Eng'g., Chem. 
g. aval Eng’g. Мі 
М mirar ы Dui Mani Nc 

, jd 9 ес, " letal- 

Country millions ing ^ nautics Eng’g. Chem. lurgy ^ Total 100,000 
Belgium 8i 64 ыш 19 97 302 4:26 
Germany (Federal) 472 830 100 530 ? 350 2,410 5:05 
Sweden 7 110 136 98 70 26 440 6:29 
Denmark 4l 110 80 60 60 i 810 73 
Norway 3i 58 42 16 30 13 159 49 
Netherlands 10 179 194 74 67 24 588 5-26 
Switzerland 4i 114 125 111 109 ЕЗ 459 9:66 
Great Britain* 49 450-154-578 344 194 252 1,972 4:03 

Sag aan 344 201 288 2,821 5:75 


* For Great Britain, th ‘ on А aM 
the branches of civil, mechanical aad Месе барше тозе дертевв are unclassified within 
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INDEX OF PRODUCTIVITY (COMMON LEVEL IN 1889: 1) 


DIAGRAM 29. INDICES OF INDUSTRIAL PRODUCTIVITY (OUTPUT/MAN 
YEAR) FOR GREAT BRITAIN AND THE UNITED STATES 

Data drawn from many sources, such as the British and American Census 
of Production; British Annual Abstract of Statistics; the Economist; papers 
by L. Orde and L. Rostas, ete. Where such data refers to hourly output, 
Suitable corrections have been made to allow for the reduction in hours of 
work since the earlier years of the survey. Information with regard to the 
first forty years covered is very sparse, but it is believed that the general 
trend shown by the curves is in broad general agreement with the facts. 


Reproduced by permission of the Editor of ‘The Advancement of Science’ and 
of Sir Ewart Smith. 


The difference between this country and the U.S.A. was 
emphasised most strongly by Sir Ewart Smith at the British 
Association in 1950 [84]. A series of graphs of industrial 
production over many decades were compared with the 
graphs of the rising numbers of first degrees awarded in the 
Same periods in the U.S.A. and the United Kingdom. Two 
examples suffice’to show the basis of argument, and these are 
given in Diagram 29 and Diagram 30. 


The broad analysis of industrial productivity for the United 
States shows that, although the output per head was approxi- 
mately equal just before the turn of the century, the United States 
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has increased at approximately 3 per cent. per annum (at a com- 
pound interest rate) whereas in this country the annual rate has 
been almost exactly half that figure. As a result of this differ- 
ence, United States industry has now an overall productivity 
per head of those engaged in it of approximately 24 times the’ 
corresponding figure in Great Britain. Although precise data are 
sparse for the earlier years, all the evidence supports this relative 
trend [85], 


NUMBER PER ЮООО POPULATION PA. 


9 
УЛ 


DIAGRAM 30. 
TYPICAL TECHNICAL DEGREES (MEN). 
COMPARISON OF U.K. AND Use 2 
Sources: U.K. Universily Grants Committee Annual Reports. 
Statistical Abstract for the United Kingdom 1913 and 1924 to 1937. 
U.S.A. A.B. Bronwell, ‘Journal Engineering Education’, Vol. 39. 
No. 0 1949. Statistical Abstract of the United States, 1932-48. 
oduced by permission o, the Edi d 
M ma En * (ka itor of ‘The Advancement of 


Sir Ewart Smith infers а direct relationship between the 
shapes of the two sets of curves in these graphs for the U.S.A. 
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many years to come’, ye need a 5% rate of increase at com- 
pound interest of full-time degree students of science ара . 
technology. ‘Although we have recently doubled our output 
after 25 static years, this does not make up our leeway, nor 
does it remove the need for continuing expansion in accord 
with the laws of natural growth’ [86]. 

In taking the number of degrees as the indexes of the rela- 
tive development of the systems of higher education in the 
two countries, a controversial assumption has been made as to 
the quality of the degrees which have been counted. It may 
be that the error involved in this assumption does not invali- 
date these differences and conclusions. But we ought to 
know what the differences are, or at least to make valid 
comparisons. 


It would seem that the entry standards to degree courses are not 
less than one year below those to British degree courses and that 
the standards of the first degree are generally not higher than 
those of a British pass degree. Several professors with а know- 
ledge of the British system went far beyond this and conceded up 
to a two-year difference in entry standards. 

The range of American higher institutions is so great and varied 
that it is well to realise that the powers of conferring degrees do 
not mean quite the same thing in the two countries. There are 
about 1,890 institutions in the U.S.A. concerned with higher 
education and of these 1,294 confer degrees. The work of these 
institutions is accredited by certain associations and of the 1,294 
degree granting institutions mentioned only 810 are accredited by 
at least one of six regional bodies; of these 810 about 830 are 
recognised by Associations of American Universities, but these 
рше teacher training colleges and other institutions which in 

is country do not grant degrees. "The most important accrediting 
E nns the A.A.U.,, the Association of American Universities, 
AR ic Diam of вёте 32 graduate schools in the U.S.A. and 2 in 
tion) > The Educational Directory 1946-7 (U.S. Office of Educa- 
nl es 205 American chartered universities, accredited and 
vn credited. Reference should be made to the standard work 
ni oe Universities and Colleges, edited by A. J. Brumbaugh 
in i А on which gives some 180 such institutions all accredited. 
JEN ү ext, it is a quite misleading act of British modesty to 
ju igher National Certificates from any comparison with 

erican degrees. Nevertheless, though reduced, the force of Sir 


wart Smith's argument remain: 
і 1 1 
5 t th : g [ ie S powerful and we do well to give 


Nothing that has ha i i i 

5 ) i ppened in the intervening уе 

Ed this general conclusion [38]; indeed, а 
uncil on Scientific Policy in its Seventh Report, 1953-4 
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re-affirms its previous conclusions in а review of its previous 
Reports [39]. : 

In June, 1954, F. H. Perkins reviewed the scientific man- 
power situation [40] based on the following estimates of the 
Barlow Committee Report: 


1950 Estimated requirement of scientists 70,000 


Estimated number available 55,000 
A deficiency of 15,000 
1955 Estimated requirement of scientists 90,000 
Estimated number available 64,000 
A deficiency of 26,000 


Tn other words, an increasing deficiency rising from 15,000 
in 1950 to 26,000 in 1955+4- which, if anything, was an 
underestimate, 


Annual 
Total Output 
a. In the universities 27,000 6,600 
b. In advanced full-time courses 
at technical colleges 10,420 3,000 
€. In advanced part-time courses 
at technical colleges 26,670 6,900 


showing that the *Barlow? target was rapidly passed by the 


universities (p. 458), and that an even greater expansion took 
place in the technical colleges 


[66]. From the technical college standpoint the fall from (A) 


quence of the early 
and sandwich courses 
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(p. 86), with the rise ip their output from (C) to (D). The 
only comment which can be made, if the rise and fall are 
approximately equal in Diagram 31, is that it envisages an 


Technical 
Colleges. 
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& Technology 


M 


o 
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DIAGRAM 31. ANNUAL OUTPUT SCIENTIFIC MANPOWER 
(APPROXIMATE FIGURES) UNIVERSITIES AND TECHNICAL 
COLLEGES, GREAT BRITAIN 

Reproduced by permission of Mr. F. H. Perkins. The original has been 
amended slightly by the additions of letters (A) to (B), and of the curve (C)-(E). 


internal re-arrangement in present technical college enrol- 
ments, but no significant increase [40a]. Now the 1953-4 
Report of the Advisory Council on Scientific Policy under- 
values the present contribution of technical colleges, clearly 
shown in Mr. Perkins’ paper (Diagram 31), putting it almost 
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entirely in terms of Ordinary and Higher National Certificates, 
giving no specific indication of theit contribution through 
London University degrees or through corporate membership 
of professional institutions (p. 194). It certainly under- 
estimates their future contribution by omitting any mention 
of Higher National Diplomas and the encouraging growth of 
sandwich courses (Chapter III). What is required is a greater 
input of students, especially direct from the grammar schools 
into sandwich courses, so às to increase the output from (C) 
to (E) (this curve C-E has been superimposed on the original 
diagram to make this point) Only by some such marked 
development both in the universities, from (F) to (G), and in 
the major technical colleges can the ever-growing gap between 
supply and demand be bridged (р. 578). 

Against this general consensus of opinion and estimate on 
the second fundamental issue of the demand for scientists 
and technologists, we have now to consider the third—does 
ee ability exist in the population to meet these increased 
needs 


Ability in the Population 


. The earliest post-war attempt to determine the reserves of 
intelligence in the population, posed in terms of, the range of 
intelligence to be found among students already at the univer- 
sity, was that of Dr. Grace Leybourne-White during the 


the same age group in the tota] lati i i i 
Population whose intelligence is 
equal to that of the best half of the students (LQ.194 and 
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range (as measured) regched down to an I.Q. of 105, equiva- 
lent to 1 in 19 of the population. 
Dr. Leybourne-White comments that 


it should not for a moment be imagined that all people of good 
intelligence necessarily possess all the other qualities which would 
make them suitable university students. Nor would some of them 
wish to enter a university even if they could. Their interests 
might well be less academic. Some of these people are already 
securing higher vocational training in professional training estab- 
lishments, in technical colleges, art schools and colleges. Thousands 
more are training as teachers in colleges outside the present univer- 
sity system. Nevertheless, with so many intelligent individuals 
outside the university for every one inside it the conclusion is 
inescapable that, when full allowance had been made along the lines 
just suggested, the answer must be, no, to the question whether 
university education in this country is open to all who have the 
necessary capacity to profit by it [41]. 


The Committee on Scientifie Manpower on the basis of this 
research concluded ‘there is clearly an ample reserve of intel- 
ligence in the country to allow both a doubling of the univer- 
sity numbers and at the same time a raising of the standards’ 
[42]. Since then the doubling has taken place, and the ques- 
tion has been raised as to what further expansion is justified 
in terms of available ability. On these figures the ratio would 
broadly be 2 to 5 for the top half of ability and 1 to 4 for the 
top three-quarters, which still leaves ample room despite the 
raising of standards. This is supported by the more recent 
figures already quoted in Table 85, p. 227, as these dealt with 
part of the general population likely to come within this 
reserve of intelligence. In comparison with university gradu- 
ates (not undergraduates be it noted) 7% of the Ordinary 
National Certifieate students have intelligence test scores 
equal or superior to the mean of the university group, and 
50% are within the same range as those who have gained a 
university degree. This is a conservative value, based on first 
year entrants only, and does not include Grammar School 
leavers with G.C.E. qualifieations who are exempted the 
first year. For the students in craft courses the corresponding 
figures are 2-5% and 20%, neither of which is insignificant 
having regard tò the much greater number of these students. 
To save recapitulation, attention is drawn also to Table 86 
in Chapter VII, and that if this were the basis of calculation 
higher estimates would result than those which follow. 

In 1952, about 24,000 candidates sat the O.N.C. examina- 
tions (United Kingdom) and these were the residue of a much 
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larger number of first-year students, Who are not likely to be 
very different from those who took the tests described on 


Industry’, Dr. Eric Ashby compared the reserves of intelli- 
gence available in the markedly reduced number of young 
people in the population as shown in Table 44 [43]. 


TABLE 44 
Top INTELLIGENCE GROUPS AND POTENTIAL UNIVERSITY INTAKE 
E 1912 1951 

Number of boys reaching age of 18 379,700 305,700 
Number in top 9% of intelligence range (i.e. intelligent 

enough to get an honours degree) 84,128 27,518 
Number in top 595 of intelligence range (i.e. likely to 

get a good honours degree) 18,985 15,285 
Number entering university about 4,000 16,537 


Dr. Ashby was naturally concerned to argue the question 
of the supply of potential managers and leaders on the 
minimum basis of the top 9%, equivalent to ап I.Q. of 120 


HIGHER TECHNOLOGICAL EDUCATION 465 


I.Q. of less than 120, and it is still a matter of open dispute 
as to what is the lowest’ level of intelligence compatible with 
good management, if coupled with a sterling character and 
attractive personal qualities. While one vice-chancellor may 
bewail the patient plodders at his university [45], the Univer- 
sity Grants Committee puts in a special plea for the pass 
degree man [46]. Sir David Pye, F.R.S., remarks in this 
connection 


I deplore the almost pathetic faith shown in the advertisements 
from all government departments (and some research associations, 
who should know better) in the first or second-class honours 
degree. May I suggest that there are jewels to be found, by those 
who will take the trouble to look, among the supposed refuse of 
third classes and passes. An ounce of instinct is worth a pound 
of information [47]. 


Even if we do not allow for the graduates with I.Qs. of 105 
and confine our estimates to the top three-quarters with an 
LQ. of 117 plus (16%), the number available increases from 
27,513 to about 48,900 as compared with the annual intake 
into the universities of about 16,500 men into all courses, and 
of about 3,500 into similar advanced full-time courses in 
technical colleges. "The annual entry to equivalent part-time 
day technical college courses is about 6,500 per annum. This 
makes a total annual intake of some 26,500 against a potential 
of about 48,900, leaving a balance of about 22,400. 

Several questions arise to which at present there is no 
answer; how many of the 16,500 university students should 
in future go into technological rather than arts courses? How 
many of the 6,500 technical college part-time students should 
be transferred or encouraged to enter full-time or sandwich 
courses? How тару of the annual balance of about 22,400 
young men, who are not included as students, are likely or 
can be encourgged to become scientists and technologists, and 
if so, what would be the repercussions on other professions 
and occupations, such as medicine, banking and commerce? 
Andif, despite the cumulative effect of all such possible changes, 
the demands make plain an acute lack of trained ability all 
round, how far can the intake be justifiably expanded and 
what is the lowest I.Q. consistent with such advanced 
training? 

Dr. Ashby’s figures exclude half the population, and it is no 
accident that the increasing employment and range of occupa- 
tions and opportunities open to women coincide with the 
ever-increasing demands for able trained people. This trend 
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will continue and provokes speculation as to the future educa- 
tion and employment, before marriage and after [48], of the 
49,000 women of ability equivalent to the men we have been 
discussing. The comparative figures are that 19,488 were 
university women students and 2,308 were in equivalent full- 
time and 2,832 in part-time day courses in technical colleges, 
a total of about 24,000, and an approximate annual intake of 
5,800. Of the annual balance of 48,200 potential women 
students many enter lighter occupations for which there is less 
competition from men, but the introduction of labour saving 
machinery is altering this traditional balance. Very many 
scientific occupations and an increasing number of techno- 
logical ones do not make exacting physical demands, so that 
we may expect that the reserve of ability in the female popula- 
tion will be increasingly used in such employment, and that 
a parallel change will take place from the present ratio of 
four men to every woman attending equivalent university 
and technical college courses (full-time and part-time). The 
series of questions raised in the preceding paragraph will 
apply here also, though probably with differing emphasis. 
Even on a conservative estimate there is little to suggest 
that there is not enough ability available in the population 
for the development of technological education in the univer- 
sities and the technical colleges, but there are many problems 
of recruitment, There is the general social attitude towards 
industrial occupations, and especially of certain sections of the 
educational profession, notably the public schools and the 
grammar schools, through which like attitude breeds like and 
at best an inertia or indifference towards careers in industry. 
Professor Hearnshaw’s Presidential Address to the British 
Psychological Society is a stimulating discussion of the import- 
ance of beliefs and values in determining attitudes to work 
[46]. But this situation is changing under the high-powered 
salesmanship of industry, with intensive and extensive adver- 
tisements, conferences and works visits for headmasters and 
Careers masters and, for example, special supplements to T'he 
Times on ‘Careers in Industry’ [49]. It is also hoped that 
pertinent criticism is having a cumulative effect. Out of a 
multiplicity of excerpts we may note that the Economist, in 
discussing the proportions of students coming forward for arts, 
Science and the technologies says ‘It would seem that in the 
eyes of teachers and parents pure science still enjoys a mystical 
prestige over applied science. The best administrative 
arrangements are helpless against this attitude’ [50]. Sir 
Charles Morris at a recent Headmasters’ Conference pointed 
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out that the firing of the imagination which determined 
careers was the work of a teacher, but the question whether 
a boy was going to be a technologist was put far too late; 
which is all part of our gentlemanly ideals noted in Chapter I. 

While these influences adversely affect recruitment to indus- 
try and thus to courses in universities and technical colleges, 
they and other factors do not operate equally for both kinds 
of institutions. We cannot here follow the fascinating con- 
troversy within the universities about the relative size of 
faculties and the resistances to change on which the Economist 
makes caustic comment. 


Only a brave man will use the word 'vocational' in academic 
circles, But it is absurd that the nation should be paying for far 
more arts students than it needs, and not getting the scientists 
and the technologists that it needs desperately. То make the 
science faculties bigger at the expense of arts, would be costly in 
building and equipment. But it is even more likely to be ham- 
pered by the attitudes of the universities themselves, where 
academic tradition may be stronger than fears about national 
solveney. As arts students are still by far the largest group in the 
universities, they could give way quite a bit without really endan- 
gering that ‘balance’ in the universities which is so often pleaded 
as a reason against any change at all [51]. 


Whatever the result of this domestic controversy we may 
note the firm but wise statement made by Sir Hector Hether- 
ington, when he was Chairman of the Vice-Chancellors’ Com- 
mittee, as to the position and development of technology in 
the universities and technical colleges respectively. 


The plainest issue, though by no means the hardest, is as to 
technology, on which there is much discussion and some misunder- 
standing. The universities have long regarded applied science as 
part of their commission, fruitful to themselves and to the prac- 
tical business of the nation. Already they have achieved a large, 
though not disproportionate expansion. They will not be separated 
from this concern. 'They are convinced, indeed, that a valuable 
part of the education of the technologist lies in his association 
with students of other subjects, and that he, correspondingly, 
matters to them. But they are not monopolists. They wish to 
see further experiments and developments in other institutions, 
especially in the higher technical colleges [52]. 


Accepting therefore, that there is an urgent need for a great 
development of technological education, that there is suffi- 
cient ability available, and that the universities and higher 
technical colleges have a complementary part to play [65], we 
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may now consider the post-war proposals which affect the 
technical colleges most closely. 


Post-war Proposals 


In addition to the adverse social and educational influences 
already noted, three other main factors restrict recruitment 
to technical colleges, especially to full-time and sandwich 
courses. These are (1) the lack of a reasonable basis of com- 
parison between university institutions and the higher tech- 
nical colleges which Sir Hector Hetherington mentions; (2) 
the multiplicity of awards and the great range of courses in 
technical institutions which has led to a demand for ‘a 
national academic award’; (3) problems of governance, free- 
dom and finance in which the technical colleges stand in sharp 
contrast to the universities. These three are closely related in 
origin and cumulative in total effect, but the first two will be 
considered here and the third, which affects the generality of 
colleges also, is considered in the next chapter. 

All post-war proposals concerning technological education 
within the technical colleges stem from the Percy Committee 
Report [4] and its recommendations still contain so much 
of the heart of the matter as to justify a detailed enumeration, 
which will also have the advantage of helping us to assess 
what progress has been made since 1945. Though the Com- 
mittee confined its attention largely to engineering its main 
recommendations are of much wider relevance. The order (i) 
to (xv) is not as in the Report, references to which are put in 
parenthesis in each paragraph, as also are the chapters in 
which the matters are discussed in more detail. 


i. A strictly limited number of Technical,Colleges, designated 
as Colleges of Technology (881) should be selected in which there 
should be developed technological courses of a standard compar- 
able with that of University degree courses (829). " 

ii. To meet the needs of small but highly important and 
specialised industries, а few National Schools of Technology should 
be established within technical colleges (5529, 51) (Chapter XIII). 

iii. The selected technical colleges ‘must be developed into 


responsible academic institutions, performi 1 ub 
(880), to which end » performing a national function 


а, They should provide for a considera resi- 
dential students (Chapters XVII and XIX) CO 
.Ihey should be subject to the ultimate control of the 
providing local authority in matters of finance and general 
policy, but each should have its own governing body containing 


| 
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adequate representation of industry, and a Board of Studies, 

representing its teaching staff, responsible for academic policy; 

the foregoing to be under a Scheme approved by the Minister 
to 'give the Colleges the greatest possible degree of self-govern- 

ment and responsibility' (Chapter XVI). 4 

с. The providing authority should receive a substantially 
higher rate of grant in respect of revenue expenditure on their 
national as distinct from their local function, and that the 
National Exchequer should consider giving special assistance 
also by capital grants, as was then contemplated for the univer- 
sities (Chapter XVI). 

d. The salaries and conditions of service of comparable 
teaching staffs should be similar to those of university teachers, 
especially in teaching hours, tutorial duties and research, and 
superannuation arrangements should be adapted to secure the 
greatest possible freedom of movement between colleges and 
universities (Chapter XVIII). 

e. They should so far as possible be relieved of elementary 
teaching duties (Chapter XVIII). 

iv. New courses should be established at the post-intermediate 
stage with a substantial part of the students' working year 
‘occupied by a planned course of works practice’, in addition to 
substantial periods of full-time study, equal in the aggregate to a 
full-time degree course (826) (Sandwich Courses, Chapter III). 

v. Allstudents of technology, whether at university or colleges 
of technology, should be introduced to management subjects dur- 
ing the final years or two years of their undergraduate course 
(5570-3) (Chapters III, VIII, XII and XVII). 

vi. That research, as a necessary concomitant of all higher 
teaching, should be developed in the colleges and in conjunction 
with industry, the Research Associations and the Universities 
($50) (Chapters XV, XVIII). 

vii. The Committee was unanimous in recommending that any 
qualifications awarded by the Colleges must be guaranteed as con- 
forming with a national standard, but that this should not be 
Se yet another external examining body ($$58—5) (Chapter 
XVI). . 

viii. The Committee could not reach agreement as to the title 
of technological qualifications to correspond with the university 
first degree ($56). Paragraphs 57 to 61 give the arguments for a 
degree, Bachelor of Technology (B.Tech.), paragraphs 62 to 65 
discuss the alternative favoured by some of a new State Diploma 
in Technology (Dip. Tech.). 

ix, А second and higher qualification will be needed, compar- 
able to that of the University Ph.D., and should be Doctor of 
"Technology (Tech.D.) (866). 

X. The Chairman, Lord Eustace Percy, differed from the 
alternative proposals of B.Tech. and Dip. Tech., and in a Note 
appended to the Report put forward a third recommendation, 
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namely: the selected Colleges should be designated Royal Colleges 
of Technology, each awarding its own Associateship (A.R.C.T.) 
and its Fellowship (F.R.C.T.) at the post-graduate stage (pp. 25-7). 

xi, Regional Advisory Councils, with appropriate Regional 
Academic Boards, should be established in England and W..cs, 
and eight regions were tentatively suggested (8588—40) (Chapter V). 

xii. Interchange of students between universities and colle:es 
of technol should be facilitated at the matriculation, inter- 
mediate and post-graduate levels (§§46-9). 

xiii, The recruitment of students both to the colleges of tech- 
nology and the universities should be fostered by the continuance 
of the Special State Bursary system, with improved selection and 
awards taking account of students transferring from industry and 
part-time courses to full-time courses (§44) (Chapters XVI, XVII). 

xiv. Teachers should return to industry for substantial periods, 
including experience abroad, and exchanges with teaching staff in 
institutions abroad should also be made (5576-8). Refresher 
courses should be arranged both for teaching staff (§79), and for 
graduates who have been in industry for some time (529). Indus- 
try should also be prepared to release senior staff to give advanced 
lectures during the day (880) (Chapter XVIII). 

xv. At least one institution should be selected as a centre for 
post-graduate study of industrial administration (874). 


Now let us take stock and see what has been done to imple- 


ment these major recommendations. First of all the clear 
cases: 


ii. Seven National Colleges have been established (Chapter 
XIII; p. 603). у Р 

vi. Research has been fostered by the improved conditions 
made possible under the Ministry's Circular 94 (issued April, 
1946) though much more still needs to be done. 

Xi. Regional Advisory Councils and Academic Boards have 
been established, and a National Advisory Council on Education 


arranged for graduates in industry and have recently been recom- 
mended to be held on a part-time d ENSE 
rere dieci айган ri e ; ay and full-time basis under 
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In addition to these definite achievements certain other 
steps have been taken, though they do not fully meet the 
recommendations of the Perey Committee. No colleges have 
been selected and designated as Colleges of Technology (Royal 
Colleges of Technology), but the following advantageous steps 
have been taken: 


iib. In April, 1946, the Ministry's Circular 98 was issued con- 
cerning the constitution and functions of Governing Bodies of major 
colleges, but Chapter XVI shows to what little extent it has so far 
been implemented. 

iic. The Ministry's Circular 255, issued in July, 1952, laid 
down conditions for the recognition of courses in advanced tech- 
nology for an increased grant of 75% (instead of 60%) and Chapter 
XVI shows that so far 24 colleges have had courses recognised 
(p. 607). 

Pid. As noted above under (vi) teaching hours have eased 
somewhat in relation to research, but this benefit has been less for 
overall hours of teaching; salaries were improved under the 1951 
Burnham Technical Report, hardly at all under the 1954 Report, 
and those for senior posts are now far behind the recently revised 
university salaries (p. 588). 

iiie. Major colleges are in process of shedding their more elemen- 
tary work, and this is strongly encouraged by the Ministry's 
Circular 283 (8rd Degember, 1954). 

iv. Sandwich courses, with full-time study integrated within 
the overall period of industrial training, are being developed, but 
not at sufficiently fast a rate, due to the lack of recognised stand- 
ards and qualifications and of financial grants. 

v. A small beginning has been made to introduce management 
subjects into these full-time and sandwich courses, but this is still 
a matter of controversy. 

xii. A very small transfer of students at these three levels has 
taken place from the technical colleges to the universities as wit- 
ness the working tf the Technical State Scholarship system 
(p. 527). 

xiv. A very limited part-time day-release of staff from indus- 
try takes place for teaching purposes, but far more needs to be 
done both for technological and management courses, for which 
really senior staff of high responsibility and wide experience are 
vital. 

xv. Іһ опе sense this has been superseded by the establishment 
of the British Institute of Management, in another by the Admin- 
istrative Staff College at Henley, and in part by the developments 
in major colleges and in the universities (Chapter VI). The desir- 
ability of a separate post-graduate college, adapting the system of 
the Imperial Defence College to the study of higher scientific and 
technological administration [52a], as advocated by Lord Hankey 
is still a matter of debate. 
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Thus on the positive side we have, some definite achieve- 
ments, some hesitant steps in the right directions, and some 
clearer indications of the further necessary progress to be made. 
On the debit side there remain a group of unresolved but 
highly important problems: 


i, The inability or reluctance to designate major colleges of 
technology. 

iiia. No real attempt to enable major colleges to provide 
Spurius and adequate residential accommodation (Chapter 

IX). 


iib. Problems of governance remain unsolved despite the issue 
of the Ministry's Circular 98 (April, 1946) (Chapter XVI). 

iiie. Likewise financial problems remain unsolved, and no 
move has been made to introduce a system of special assistance by 
capital grants (Chapter XVI). 

(vii), (viii), (ix) and (x), until recently no progress had been made 
on the critical question of academic awards at first degree and 
higher levels (see p. 578 concerning recent announcement). 


The problems under (i) and (vii) to (x) will here be closely 
considered, leaving other matters to the chapters shown in 
each paragraph. 

The National Advisory Council on Education for Industry 
and Commerce [53], established in 1948, published in October, 
1950-2, as its first main act, its Report on The Future 
Development of Higher Technological Education after consultin g 
many interested parties [54]. "The main points were: 


l. The development of new courses of advanced technology in 
the technical colleges in close association with industry and with 
the co-operation of the regional academic boards. 

2. Consideration by the Minister of Education of the possibility 
of Increased financial aid to the authorities and a more generous 
allocation of building permits. 

8. The establishment of a national body with the title *Royal 
College of Technologists’. 

4. The Royal College should approve 

4. suitable courses of advanced technology submitted by 
technical colleges under conditions appropriate to first and 
higher awards, 

b. the appointment of suitable external examiners to assist 
the colleges in setting and marking their own examinations. 

. 5. The Royal College should be a self-governing independent 
corporate body and that 


4. it should consist of a Court (with ituti 
laid dés md Report). (with constitution, ete., as 


b. the Court should appoint a Council which should include 
persons nominated by universities, technical colleges, employers, 


> 
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employees in industry, professional institutions and local 
education authorities.* 

c. the Court should appoint the Academic Board which 
should include persons from the teaching staffs of technical col- 
leges and universities, and persons experienced in educational 
matters chosen from among professional institutions and industry. 
6. Тһе first Award should be an Associateship (A.R.C.T.), the 

second Award should be Membership (M.R.C.T.) with Fellowship 
(F.R.C.T.), and Honorary Fellowship for those who further dis- 
tinguish themselves in the field of technological education and 
research. 


After the prolonged discussion referred to, the government 
eventually issued in September, 1951, a White Paper stating 
their policy “ог the Development of Higher Technological 
Education in Great Britain' [55]. The government accepted 
recommendations 1. and 2. and also the 'granting of awards 
of associateship, etc., designed in the main to encourage tech- 
nical college students to take appropriate courses in higher 
technology.’ They also proposed to seek for a Royal Charter, 
but not at this stage to ask that it should be given the right 
to use the title ‘Royal’, and the national body would therefore 
be designated the College of Technologists. These limited 
proposals were overtaken by a change of government, and the 
only positive result for the technical colleges has been the 
increase in grant for approved courses in advanced technology 
under Circular 255, issued in July, 1952. 

On the academic side, what might be called the years of 
attrition have followed since 1951. The National Advisory 
Council, asked by the new Minister of Education to advise 
her, undertook discussions with the professional institutions 
whose support was rightly felt to be vital in the success of any 
new scheme. These discussions proved to be very protracted 
and during this period two other reports were published, 
both remarkably similar in character. 

The first was the Policy Report of the Association of Tech- 
nical Institutions adopted in June, 1954 [56], which rejected 
the idea of a national award of Diploma in Technology 
(Dip. Tech.) awarded on the basis of approved courses, and 
recommended that the matter of the award should be left for 
the collective ‘determination of their proposed Regional 
Colleges (p. 491). 

Then the Memorandum on Higher Technological Education 
of the Parliamentary and Scientific Committee was published 
in July, 1954 [57]. This recommended that some technical 
‘colleges (perhaps twenty eventually) should be selected and 
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granted a Royal Charter as Royal, Chartered Colleges of 
Technology, which should preferably be financed through a 
Special Grants Committee analogous to and closely co-operat- 
ing with the University Grants Committee. Local authorities 
should | "cessa to a limited degree in the financing of these 
Róyal Chartered Colleges in the various regions. The colleges 
should have strong governing bodies with adequate represen- 
tation of industrial, commercial and university jnterests in 
the region as well as of local education authorities, the Min- 
istry of Education and the professional institutions. These 
colleges should provide for advanced full-time, sandwich, 
part-time day and evening courses, post-graduate courses and 
research on a full-time and part-time basis. The full-time 
and sandwich courses at undergraduate level should lead to 
the award of a Bachelor of Technology (B.Tech.) and research 
to appropriate higher degrees. 

The policy of creating a nationally awarding body is based 
on the belief that it is a necessary condition for establishing a 
technological qualification alternative to the universit y 
degree. Its chief proponents contend that in no other way 
will the thraldom of the London University external degree 
system be broken and a prestige be gained equal to that of a 
university degree. The award is not meant to be a profes- 
sional qualification and the national body would not act as an 
examining body; competition or confusion with the profes- 
sional institutions would thus be avoided and the colleges 
after their initial recognition would have real academic 
autonomy. The argument points an analogy with the univer- 
sities, in that they attain to full university status only after a 
period of minor status as a university college taking London 
University external degrees or, as at Stoke, in awarding 
degrees under the surveillance of established universities; thus 
there should also be a period of dependence under the national 


to gain it by appropriate conditions of staffin uipment 
and accommodation. The fulcrum of academic «мя is in 
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the college not in an external body, in the college having its 
own autonomous senate, not in some external body which 
because of its much wider and non-teaching membership, 
cannot even be an external senate of all the colleges concerned. 
This view lays primary emphasis on the selection of a strictly 
limited number of colleges, and not of courses within a much 
larger number of colleges. 

It is arguable that the selection of these colleges would be, 
in fact, a recognition of the present position, wherein the 
greatest number of qualifications are gained by students from 
à small minority of colleges, as shown in Table 45. 


TABLE 45 
Some QUALIFICATIONS GAINED BY TECHNICAL COLLEGE STUDENTS 
It is greatly to be regretted that no central record is kept of final 
professional qualifications gained by technical college nts, and 
only a limited indication can therefore be given of the quality of their 
advanced courses, e.g. the following a gained in 1952: 


(i) No. of London University Degrees (Internal) 591 
” ” ” ” (External) 1,102 
Total 1,693 
Other University Degrees 888 
Associateship of Royal Institute of Chemistry 179 
Higher Nationaf Diplomas 250 
Higher National Certificates 6,311 
(ii) But note: 
Number of Technical Colleges whose students in 1953 gained 
London University Degrees (Internal and External) 74 
Number which gained 25 or more degrees 14 
Number with Higher National Diploma and equivalent Col- 
lege Associateship Courses 16 
sae with Higher National Certificate Courses (part-time 
y) 141 
Number with 4 or more H.N.C. courses with total of not less 
than 200 part-time day students 12 


A survey of the period 1945-9 shows that in 81 of the larger technical 
colleges 196 original research papers in technology were published by 
students or staff, and 218 higher degrees were obtained. 


The analysis of the results of the A.R.I.C. examinations 
(p. 482) fully supports the same contention, e.g. 68% were 
gained from ¥5 colleges out of 70 colleges submitting 
candidates. 

These results reflect a fundamental fact that no longer can 
a single technological course be satisfactorily established in 
isolation from others, or on a minimum basis without indeed 
an adequate equal provision of the ancillary subjects [58]. 
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Thus electrical and mechanical engineering require mathe- 
matics, physics and chemistry, and these can scarcely be equal 
without courses in their own right, and all—technology and 
sciences alike—require staffing and conditions to permit 
research and post-graduate courses. If to these are added, for 
example, production engineering, civil engineering, structural 
engineering, gas engineering and chemical engineering, the 
bonds of interdependence are greatly strengthened. In 
another case the grouping of subjects may well be different, 
but it is the grouping which is so important. The cumulative 
recognition of separate courses thus becomes a de facto recog- 
nition of the college as a whole and, so the argument runs, it 
had better be such from the start. The contention is that to 
secure the essentials of ‘university-quality’ conditions in 
staffing, intermixture of students, practical facilities and 
general amenities, the provision for these can be developed fully 
only in a strictly limited number of colleges, and that in any 
case the resources in staffing and facilities simply do not 
admit of their dispersal through a large number of colleges. 

If this policy of recognising a limited number of colleges 
were adopted, certain consequences would follow at once. 
Resources would be concentrated, and the establishing of new 
courses and research, with the making of capital grants as 
urged by the Percy Committee would be facilitated. Courses 
would be more readily established on a comparable basis, and 
financial awards to students to attend them would thus be 
more easily determined, both locally and nationally. Subject 
to a system of external examiners on university lines, the col- 
leges would have every incentive and opportunity to earn 
highest status for their awards, the nature of which they 
could well determine in consultation with each other, instead 
of having to adopt one approved elsewhere, 

Many of the courses listed in Table 48 were established in a 
very different social situation from that of to-day, not least 
for the underprivileged, and their results have naturally gen- 
erated much local pride which may now be a barrier to desir- 
able social change [59]. Thus the question is posed ‘If we 
have these recognised regional colleges does it mean that a 
boy will be denied the opportunity of taking his Dip. Tech. 
at the local technical college?’ In these terms it might also be 
asked why students cannot take the external London degree 
in every local technical college, why students are denied this 
opportunity by London University’s insistence on inspection 
and recognition of colleges for B.Se.(Eng.) and similarly, by 
the Royal Institute of Chemistry for A.R.LC. This plea is a 
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resentful hangover frogn former days when scholarships and 
financial aids were scarcely available, and ignores the funda- 
mental conditions now essential for the full development of 
modern technological courses. This very wide dispersion is 
no longer justifiable, and it is questionable how long many 
authorities will persist or be justified in running expensive 
small courses without additional grant. Nor should it be 
overlooked that the students attending these small and scat- 
tered courses will be denied the essential ‘university-quality’ 
conditions enumerated above—that is the hidden denial 
of opportunity to the student which a wide dispersion of 
resources inevitably entails [67]. 

In December, 1954, the Government rejected the idea 
of up-grading technical colleges, but stressed the policy of 
regional planning. Lord Salisbury stated that ‘some thirty 
colleges have been planned to develop ultimately into 
advanced regional colleges: . . . the technical colleges are not 
altogether excluded from this field of higher technology. On 
the contrary, the Government realise that regional colleges 
must meet the increasing demands for high level training, 
both for those actually working in industry and also for 
others who require special technological courses. For this 
reason we are only too anxious to improve the facilities as soon 
as possible" [60]. 

The prolonged discussions between the National Advisory 
Council and the representatives of the major professional 
institutions outlasted the period of office of the then Minister 
of Education, and were resumed with greater urgency after 
Sir David Eccles had taken office. It was hoped that the new 
Minister, still continuing in effect to be a Minister of Works, 
as in the decisions of Circular 283 [61], which relaxed the 
frustrating conditions of Circular 245 [62], would soon 
announce a decision on this thorny problem. On 4th May, 
1955, the Mifister received a deputation from the Parliament- 
ary and Scientific Committee to discuss the expansion of 
colleges of technology in the light of its recent memorandum 
(p. 473). Sir David Eccles took note of what was said, but 
owing to the impending dissolution, suggested another dis- 
cussion in June [63]. The decision to proceed with a new 
National award was announced in July, 1955 (p. 578). 
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CHAPTER XVI 


FREEDOM AND GOVERNANCE, 
FINANCE AND ADMINISTRATION 


Freedom and. Education 

Our of the furious ferment of war there came the Education 
Act of 1944 to shape our educational thought and practice for 
decades to come. Out of the wider struggle for freedom there 
came far-reaching changes within the administration of the 
publie system of education. For the first time a Minister of 
Education was appointed *whose duty it shall be to promote 
the education of the people of England and Wales and the 
progressive development of institutions devoted to that pur- 
pose, and to secure the effective execution by local authorities, 
under his control and direction, of the national policy for pro- 
viding a varied and comprehensive educational service in 
every area’ (author's italics). 

The Minister’s powers of control and direction are subject 
to the final authority of Parliament, and so far they have been 
exercised reasonably with a typically British capacity for 
compromise and for transmuting our intentions and institu- 
tions [1]. Nevertheless, at the very beginning of the Act 
there stands the dilemma, the perpetual problem of authority 
and freedom; for, as Professor Lester-Smith remarked, in 
spite of our inherited mistrust of Government interference, 
the uneven quality of our educational facilities has led us to 
accept a strong dese of direction and control in the Education 
Act of 1944. ‘In my opinion’, he says, ‘the future of freedom 
in education in this country depends mainly on the wisdom 
with which these immense powers are exercised, upon whether, 
in fact, due regard is had at the centre to the value of the 
individualism and diversity for which our forefathers shed 
their blood in the seventeenth century'[2]. This change, this 
concentration and re-orientation of power has occurred not 
only at the centre of the educational system, for the decrease 
in the number of local authorities fully responsible for 
education inevitably resulted in a concentration and increase 
in their powers also. 

It is therefore not surprising that the working out of the 
Act since 1944 has sharpened this dilemma in education and 
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particularly at the growing points of change. There is the 
acute problem of educational experiments, of how far they 
shall be wholesale or controlled, how far they should be local 
education authority policy and how far they should take 
account of the wishes of the governors and parents of children 
at a partieular school—as witness the controversy over the 
L.C.C. Comprehensive School and Eltham Hill School and 
the Minister's decision thereon [3]. Despite prolonged dis- 
cussion there is still great concern in some quarters about 
this freedom of the schools, especially of the grammar schools 
because of some sorely-felt effects of levelling down and fears 
of more to come. Apart from its educational dubiety, the 
absolute age rule for entry for the General Certificate of 
Education was rightly felt to be a limitation of the freedom of 
the schools, which was properly amended by placing or rather 
replacing responsibility on the head teachers, a decision there- 
fore generally weleomed by the educational press [4]. The 
Hertfordshire experiment of trusting the head teachers to 
have worthwhile tastes and responsible judgement has been 
enlightened and encouraging. In describing this experiment 
Mr. J. H. Newsom has declared that it is intolerable profes- 
sionally that teachers should be told how they should spend 
their money; ‘if you cannot trust the teacher to spend £50 he 
or she should not be trusted to teach children'. A further 
experiment is being tried in which the teachers could buy 
practically everything in the estimate, including paying for 
heating, lighting, cleaning, ete. The original experiment has 
saved £7,000 a year in administration, and thus it questioned 
in very practical terms the common assumption that centrali- 
sation of control and bulk treatment are necessarily less 
costly and more efficient than a system of devolved responsi- 
bilities [5]. In the educational press there has been much 
valuable discussion of the freedom and responsibilities of 
governing bodies of schools, varying from counsels of despair 
because of the lifelessness of ‘rubber stamps’ to encouraging 
examples of governing bodies free to be responsible [6]. 
Freedom and responsibility are but two sides of the same 
medal, compounded of integrity and standards. In education 
all four must co-exist and entail each other. It is a truism that 
an Increase of freedom is impossible without iricreased respon- 
sibility, but it is not so readily granted that the achievement 
of high integrity and standards requires freedom and the 
opportunity to exercise responsibility, Such conditions are of 
cardinal importance for the universities, which explains their 
sensitiveness to dependance on government finance now that 
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they are in effect largely direct-grant institutions [7]. All 
would agree with Professor R. A. C. Oliver in his first sent- 
ence, but how many local authorities face up to the implica- 
tion of his second sentence when he says “The universities 
enjoy freedom and authority because they are felt to exercise 
their responsibility. People in other educational institutions 
are not essentially different from people in the universities’ 
8]. 
: м has been drawn to the general sensitiveness іп 
education to-day concerning freedom, governance and 
administration, partly in order to be able to place the problems 
of the technical colleges in focus in the contemporary scene, 
and partly to dispel the suspicion that claims for greater 
freedom and responsibility are but a brand of egoism peculiar 
to those engaged in technical education. This cynical ungen- 
erous attitude has unfortunately been assumed by some, who 
ought to know better, in their opposition to new proposals for 
the governance of regional colleges of technology. Moreover 
the freedom sought is not that of ‘the wild man who defines 
it is as freedom to spend public money without restriction’, 
but a delicate balance of freedoms in which academic freedom 
and responsibility should be the first and not the last 
consideration. å 

In a democracy worthy of the name there should always be 
one unwritten but clearly apprehended rule ‘All shall strive 
to increase freedom’. Acceptance of that rule, with all that 
has been said above about freedom, responsibility, integrity 
and standards, need engender no fears of licence and irrespon- 
sibility. Full acceptance of that rule means a positive re- 
orientation of thinking about practical problems in this 
field, as great and as similar a change in attitude as that 
from curative to preventive medicine. Realistically the rule 
stresses the need for striving and promises no certain results 
in this ardueus uncertain-world; but it is equally realistic to 
believe that if all or even only a majority of responsible people 
acted upon the rule many difficult problems would not only 
be solved but be prevented. 

In all the widespread discussions of freedom and authority 
in education, very little has been said on the problems of 
technical educátion. Apart from their appearance as by- 
produets of the seemingly interminable discussions on higher 
technological education, questions of freedom might hardly 
appear to vex our institutions at all. Anyone who believes 
this eannot have met many principals in recent years, for 
they at least know the cumulative effects of many changes 
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and of administrative controls. It was probably one of their 
number who in 1951 wrote in cold fury as a correspondent to 
‘the Times Educational Supplement a critical appraisal of “The 
English Technical College’ [9]. He thus firmly stated that 
"There is, indeed, a real danger that the English Technical 
College is being crushed beneath the weight of external con- 
trols’ and proceeded to indict the local education authorities, 
the Ministry, the Examining Bodies, professional bodies of all 
kinds and trade organisations, in fact all who must neces- 
sarily have to do with the work of the colleges. 


The Significance of Circular 98 


For our present purpose the essentials of Circular 98 (p. 472), 
are to be found in two paragraphs. Firstly, paragraph 4, 
states that all major colleges should have strong governing 
bodies, particularly in having ‘adequate representation of 
important industrial and commercial interests and the 
universities, as well as of the Local Education Authorities 
concerned’. Secondly, paragraph 5, which states ‘that Gov- 
erning Bodies so constituted should be given all reasonable 
freedom of action in directing the affairs of the College, includ- 
ing the power to incur expenditure within the heads of esti- 
mates submitted to and approved by the providing authority. 
In short, subject to the ultimate control in matters of finance 
and general policy of the providing authority, the College 
should enjoy such freedom as will enable the Governing Body 
to develop its work in such directions as prove desirable and 
to attract first-class teachers on to the staff.’ 

_ Circular 98 applies only to ‘major colleges of further educa- 
tion’ though these are not closely defined nor have they been 
listed. But assuming that this could be done, there would 
still be some questions to be answered [10}. Why should the 
excellent recommendations of Circular 98 apply only to major 
colleges? Why should they not be applied to all colleges? or 
at least to as many as possible? Put in another way, what are 
the factors limiting such an extended application of the 
Minister's recommendations? Can it be that the governing 
bodies—outlined in Chapter V—are not sufficiently to be 
trusted, in which case the remedy is quite other. Of course, 
this is never likely to be stated publicly as'a reason if only 
because many if not most of the governing body are members 
of the L.E.A.; ‘those who maintain that the purse-strings 
must be tightly held at County Hall do not explain what 
strange alchemy it is that makes men reasonable when they 
sit on a Committee there but irresponsible when they manage 
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a school' [11]. No less is this relevant for those who serve on 
college governing bodiés, and hardly are these likely to be 
viable partnerships when they are treated so irresponsibly. 

Or again, can the cause be the co-opted members, albeit 
chosen for their outstanding character and influence? Or 
can it be the presence of influential responsible representa- 
tives of industry and commerce? They may well wish to 
press on vigorously with advancing the work and well-being 
of the college, but is it thought they will act irresponsibly? 
То utter the thought is but to underline the ridiculous. 
One possible argument is that there are not enough good 
people to go round, or who can be persuaded to spare the time, 
the lazy argument which has led to grouping several secondary 
schools under one governing body (sic.). With only 250 tech- 
nical institutions, mostly widely dispersed and outside 
London, and rarely more than two or three so close together 
as to present any difficulties, can it be contended that there 
really is a problem here—that is, if the governors know they 
will not be ciphers, ornamental but without responsible 
function? 

Another possible argument is that the work of the college— 
actual or potential—is not sufficient to warrant such devolu- 
tion of responsibility. While this might be doubtfully con- 
ceded for a very small institution, it could scarcely be main- 
tained for a college of, say, some 1,500 students, and with 
well-established day and evening courses. Such colleges, and 
larger ones, surely have a real degree of corporate entity, the 
variety of interests and changing problems, the need to attract 
good staff and to expand (for how many have reached their 
maximum?)—such colleges surely have claims sufficient to 
bring them within Circular 98? If this were conceded very 
many more colleges would enjoy greater freedom than at 
present; it is difficult to discover any cogent reason why they 
should not. , 


Some Aspects of the Present Situation 

АП these foregoing considerations apply in some measure 
to the question of whether a college should have a governing 
body at all, which provokes a close consideration of the 
present state of things. An enquiry conducted in 1952 about 
the implementation of Cireular 98 showed that, far from 
enjoying its benefits, there were actually some 50 colleges 
without properly constituted governing bodies [12]. "These 
included large colleges and some which rank as major colleges 
even in the light of the Perey Committee’s restricted 
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connotation. Further enquiry in 1953-4 has shown that of 198 
colleges surveyed, 186 have governing bodies which are, in 
their strictly limited powers, but sub-committees of sub- 
committees of the education committees concerned. Of the 
other 62 which have greater responsibility, some 82 enjoyed 
the conditions of Cireular 98 to the full. Of the 136 there are 
still many without properly constituted governing bodies. 

This was and is deplorable. It is still regrettably necessary 
to have to argue the benefits of having governing bodies for 
technical institutions, including art and commerce, and col- 
leges of further education. For better or worse, if a college 
exists, it has to be governed, whether by the further education 
committee or some other not specifically identified with it. 
Nothing сап better ensure the corporate entity of a college 
than an established governing body, and we may note an 
excellent editorial on ‘Sharing Power’ in the Times Educa- 
tional Supplement which said, ‘It would seem pointless, had 
the suggestion not been brushed aside, to repeat that Gov- 
ernors of character and intellect can bring immeasurable 
benefit to a school’s self-respect’ [11]. By the same token, 
and within the experience of many principals this is equally 
true of their colleges; and their effectiveness is enhanced by 
a significant representation of industry and commerce and 
the university. Many colleges have approved Articles and 
Schemes of Government, and the A.T.I. and A.P.T.I. have 
jointly issued a statement on the ‘Principles of Government 
in Technical Colleges responsible to a Local Education 
Authority’ which sets forth the principles upon which an 
instrument of government should be framed. The technical 
details present no difficulty; the problem above all is one of 
the understanding and will. 

In the absence of a properly constituted governing body, 
and also where in practice it proves but to be a very sub-sub- 
committee of the education committee, there is all too apt to 
be a confusion of interest, a.submergence of the needs of the 
college in those with greater numbers clamouring for atten- 
tion. It makes an easy administrative sum (say), 60 schools 
plus one college equals 61 institutions, a spurious identifica- 
tion through summation made possible only by shedding 
diversity of function and variety of interests. ^ 

Professor Lester-Smith has wisely emphasised the danger 
ed en we not in danger of getting for education one of 

‹ aptable administrative patterns deemed equally 
appropriate for river pollution or parks and cemeteries? The 
danger for education is that it will be based on the opinion of 


cocto 
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experts who regard education as just one of several local 
services. ... It is most desirable that local authorities should 


continue to administer education; and equally desirable that 
their frontiers should be defined. Otherwise there will be a 
gradual worsening of relations between teacher and adminis- 
trator, and an end to the prospect of forging by good fellow- 
ship a synthesis of authority and freedom’ [18]. 

Not the least important aspect of this matter of a college 
having a governing body is its effect on the position and work 
of the principal, and through him, inevitably on that of the 
college. Without a governing body the principal cannot make 
valid and effective contacts at the council or authority level, 
and is therefore at a disadvantage compared with the chief 
officers concerned. The meeting of the governing body, which 
has a direct and continuing interest in the college, is the 
proper place for the principal to speak upon the work and to 
make his recommendations thereon. In the nature of things 
human, and of the difficulties of determining policy, some 
differences of opinion are bound to arise occasionally between 
the principal, the director of education or chief education 
officer, or the treasurer. No one of them has all the truth all 
the time, and real differences do arise which cast no reflection 
upon their mutual respect or efforts at co-operation. 

The principal must surely have the right to put his case 
before a body directly responsible for the college. Moreover, 
he should be able to place any item he thinks fit upon the 
agenda for a governors’ meeting, and not be expected or 
required to delete it for some reason which after consultation 
still appears insufficient to him. For example, his proposal 
may be alleged to set an awkward educational or adminis- 
trative precedent; witness the falsely egalitarian cry *If we do 
it here we shall huve to do it in all the other colleges and' 
(telling addition!) *also in the secondary schools'—the admin- 
istrator's criedu coeur, as if equality of opportunity required 
identity of treatment. Many innovations and advances were 
awkward precedents when they were first introduced, and 
surely the only thing to do is to examine each one thoroughly 
on its merits. Of course a principal would be lacking in 
wisdom if he did not try to discover such possible difficulties 
and if he did not consult with the chief officer concerned. He 
may then decide not to proceed with the item, but that should 
be his own free decision. In the same way he is wise to con- 
sult the treasurer beforehand on the financial implications of 
any proposal he has to make, but if he believes it to be 
educationally sound he should still put it forward even though 
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it is alleged to be too costly, or there is no money in the current 
estimate (supplementaries are not unknown, and there is 
always the next estimate). Another possible objection is that 
the proposal is not justified financially at the present time, 
and herein the existence of a governing body is a true safe- 
guard, for this is a matter of policy on which, inter alia, they 
have been appointed to make judgement, and to act on their 
judgement. 

One safeguard for the principal is to have and to exercise 
the right to present frequerit reports, not subject to altera- 
tion by anyone, to his governing body on the current work 
and his proposals for the college. To those who enjoy these 
essential freedoms, all the foregoing arguments may seem 
superfluous. The facts are, however, that not all those who 
have governing bodies have all these freedoms, and that many 
of those without governing bodies enjoy far less freedom and 
support. 

Some progress has been made,but it is still too slow, and 
yet it was in April, 1946, that Circular 98 was published say- 
ing that the Minister was 'satisfied that some steps are 
immediately possible which would assist to raise the status of 
major colleges and extend their influence in the industrial and 
commercial field’ (present author's italics). АП shall strive to 
increase freedom! To paraphrase slightly one more reference; 
‘The truth is that present ideas about administration need 
revision. The aim should be to work out between local 
authorities and their governors something of the same sort 
of devolution that the Manpower Committee recommended 
between the Ministry and the Counties, so that in the end the 
Education Committees would become the trustees of their col- 
leges, controlling them where they must and intervening 
where they had to, but leaving the colleges largely to them- 
selves’ [14]. Which is simply the extension of Circular 98 to 
as many colleges as possible. > 
. The most common reply to any question of delay in apply- 
ing Cireular 98, as of delay in setting up a governing body, is 
the riposte “But what is the urgency? Are things not reason- 
ably satisfactory?’ People tend to be better than the systems 
they have to work, and with good will can transform many an 
unpromising situation into something quite bearable. It is 
pet to put a premium on good will, to discount other people’s 

rustrations, to rely on their professional reluctance to com- 

plain, but it 18 a poor basis for educational work. We should 

Pu make a virtue of necessity when the means have so long 
een available to prove it an unnecessary evil. 
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Joint Education Committees 

In Circular 98 the Minister hopes that local education 
authorities will confer not only with industry but with each 
other in improving facilities in the colleges but also, by impli- 
cation in the same paragraph 8, in raising the status of colleges 
through providing strong governing bodies for the colleges 
concerned. Most colleges gather their students from beyond 
their own immediate neighbourhood, and the proportion may 
be substantial, for the disposition of industry and commerce 
knows no such constricting boundaries, and this fact is the 
root cause of regional organisation (Chapter V). The sending 
authority pays on an agreed basis (agreed unwillingly per- 
haps), for example, until recently 7595, and now at 87:59, of 
the net cost per student hour excluding loan and. other 
charges[15][17]. As numbers rise the irksome permit system is 
introduced to limit the sending authority's contribution and 
to ensure the maximum use of its own colleges. "This system 
can scarcely be disinterested, and leads to glaring anomalies of 
what are alleged to be ‘equivalent courses’ of those in regional 
colleges to which the student is thus denied access [16]. 

If the numbers from any one sending authority become a 
significant proportion of the whole, its contribution to the 
upkeep of the college is proportionately large, and this means 
payment without representation on the governing body. The 
sending authority may then want to secure such representa- 
tion, and this may be granted by the receiving authority in a 
token number of places on the governing body of the college. 
If the proportion becomes substantial the sending authority 
may suggest to the other that a governing body be established 
which is a Joint Education Committee in accordance with the 
Education Act 1944, Section 6, Schedule 1, Part II, 82-3. This 
is а continuation of a similar power in Section 4 of the Educa- 
tion Act 1921, under which several such Joint Committees 
were established, and an increasing number have been 
added under the 1944 Act. 

There is no generally agreed idea as to what proportion of 
students constitutes a good basis for asking or conceding a 
proportion of places on a governing body, or for setting up a 
Joint Education Committee, but some existing examples are 
given in Table 46. 

This form of co-operation has undoubtedly proved very 
advantageous to the colleges concerned, especially as it seems 
inherently to require the conditions laid down in Circular 94, 
which they all enjoy. It may therefore be argued that no 
other solution need be sought for the governance of major 
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TABLE 46 


ANALYSIS OF TOTAL ENROLMENTS OF STUDENTS IN TECHNICAL COLLEGES 
GOVERNED BY JOINT EDUCATION COMMITTEES 
Session 1952-3 


JOINT EDUCATION COMMITTEE 


Date Students from 
College Established Authority A* Authority B Other L.E.As. 
No. *X Ne % No % 
Dudley and Staffordshire 
"Technical College 1946* 1,651 32:1 2,821 54°9 664 13:0 
Royal Technical College, 
alford я 1941 
(Salford, 1,580 24:8 2,696 42-2 2,105 33:0 
Lancashire) 
MESES S. ii Staffordshire 
echnic: lege 1946 1,540 67 705 30 67 3 
North Staffordshire Technical Е 
College, Stoke-on-Trent 1946 3,402 60:4 1,922 34'1 312 B'S 


Wolverhampton and Stafford- 


shire Technical College 1947 2,152 53:8 1,498 37:5 346 8:7 
Dewsbury and Batley Жы А 


"Technical and Art College 1949 1,723 58:1 1,211 40:8 31 1-05 
Nottingham ^ and District д Authority С 
"Technical College 1945 2,573 45:8 2,136 35:6 469 78 
(Nottingham, Other 
Notting- L.E.As 
hamshire, 650 10:6 
Derbyshire) 
SIM aL repe HH 
and Technical College 1954 
(Wigan, 952 30:2 1,983 62:8 222 70 
Lancas 


colleges. Despite these very real advantages, the following 
facts should be borne in mind. 

_ The arrangement still requires the system of annual finan- 
cial estimates, in direct contrast to the system of quinquen- 
nial grants to the universities, which all concerned hold to be 
a necessary condition for higher technological education (as 
defined on page 452) and research. It is noteworthy, too, that 
the planning of the Department of Scientific and Industrial 
Research and grants to the Research Associations have 
recently been placed on a quinquennial basis. In face of these 
examples it is extremely doubtful whether, since its nature is 
the same wherever it is undertaken, higher technology and 
research will flourish in the technical colleges without a 
similarly secure long-term basis of planning. 

Secondly, as two or more authorities have to approve the 
Annual Estimate, a longer period for approval must be 


*N.B. In each i i : : А ч 
Тачно ео the ОР the city/town is Authority A; the County is Authority B (C). 


es with Staffordshire participating the co- i back 
i х g the co-operation goes bac 
SES pa e M date given, but under a somewhat different form, e.g. at 


i А , in Dudley to 1935 (р. 53). Тһе establishment of these four 
Joint Committees with Staffordshire was due to the advocacy of Sir Graham Balfour. 
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allowed to permit of consultation between the authorities. 
Similar delays occur with unforeseeable supplementaries for 
special projects. Moreover, the refusal of any one authority 
to approve the estimate or, more likely perhaps, its action in 
cutting the estimates has a cumulative total effect. Of £1,000 
net cost of expenditure 60% is covered by Ministry grant and 
the remaining £400 is shared by the local education authorities 
concerned usually on a student hour attendance ratio. If for 
two authorities the ratio is 2 : 1, then if one Local Education 
Authority agreed but the other, with the less number of 
students, refuses to sanction its appropriate expenditure it 
will, by refusing to provide about £133, deny the college an 
otherwise agreed expenditure of £867. With three authorities 
involved the minority effect becomes disproportionately 
greater, as it does also if—as is likely to be true of a regional 
college—a substantial proportion of its work ranks for 75% 
grant under the Ministry's Cireular 255. In either case the 
proportion may then be £920 lost because of a refusal 
of £80. 


Regional Colleges of Technology 

Regional colleges are implicit in the whole idea of regional 
organisation and thg reluctance to recognise this fact, and the 
colleges as such, in certain quarters is remarkable in view 
of the general lines of argument of the Ministry’s Pamphlet 
No. 8 (especially paragraphs 206 and 208) which was issued 
as long ago as 1947. Ample evidence exists to show that they 
have in fact emerged already (p. 475), the question now is the 
method of their recognition and then the appropriate modes 
of governance and finance. Will Circular 98 and the estab- 
lishment of joint committees with the foregoing advantages 
and disadvantages,suffice to meet their needs? 

It was to help in the solution of these problems that Prin- 
cipal J. C. Jones, C.B.E., gave his paper ‘The Structure of 
Higher Technological Education in England and Wales’ to the 
Association of Technical Institutions in February, 1945 [17], 
which led to the formulation of а new policy approved at the 
A.T.I.-A.P.T.I. Summer Meeting in June, 1954, which made 
the following recommendations [18]: 


l. A strictly limited number of colleges, of the order of 15 to 
20, should be selected and recognised as regional colleges each 
serving a region rather than the area of a particular local education 
authority. 

2. The regional colleges should be principally concerned with 
advanced courses above the standard of the Ordinary National 
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Certificate and General Certificate of Education (Advanced Level), 
together with post-graduate studies and research. 

8. The governing body of a regional college should be repre- 
sentative of the local education authorities, industry and com- 
merce of the region. Advisory committees fully representative of 
specialist industrial and commercial interests should be appointed. 

4. The regional college should be financed from grants based 
on agreed estimates covering a period of not less than three years. 
Central government sources should contribute not less than 75 95 
of the grant and the remainder should be provided by the local 
education authorities. The administration of the grant, when 
made, should be vested solely in the governing body. 

5. The selection of regional colleges and the award to them of 
central government grants should preferably be undertaken by a 
regional colleges grants committee or, failing the establishment of 
such a body, by the Ministry of Education. 

6. Students should be admitted to the regional colleges at fees 
which do not differentiate between places of normal residence 
within the United Kingdom. 

7. A regional college should be in a position to confer its own 
distinctive award upon successful students. For the reason stated 
in the body of the Report the award of Dip.Tech. is felt to be 
inappropriate, but the ultimate decision in the matter of the 
award should be left for the collective determination of the 
regional colleges when established. 


This policy was approved by the two Associations, and 
many important points were made in the discussion [19], of 
which three may be mentioned. First, that the proposal of 
having technical colleges in receipt of direct grant and not 
under the local authorities is by no means revolutionary for, 
as Dr. H. Nisbet pointed out, this is the position with the 
Scottish Central Institutions [20] (Appendix, p. 606). Their 
recognised position has undoubtedly contributed to their 
advancement and success, but the community and cities in 
which they are situated are no less proud of them, not less 
than an English city is of its Redbrick University. The 
second point is that while the proposal meets the objection 
regarding finance (p. 490) it does not sever the regional col- 
leges wholly from the local education authorities concerned, 
for they would have the right to appoint the majority of the 
governors of the colleges. This would be in sharp contrast to 
the ad hoc governing bodies of the national colleges (p. 891) 
and, more particularly, of the Loughborough College of Tech- 
nology [21]. The Local Education Authorities would also 
have the right to approve the estimates in so far as their con- 
tribution was concerned, and the governing body could not 
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precept upon them for a block grant. Thirdly, the proposals 
would end the ludicrous position concerning out-county fees 
[16]. For example, the following analysis obtains in respect 
of a student attending a regional institution: 


£ s. d. 
'The total cost of education of a student p.a. 125 0 0 
Fee paid by the student 28 0 0 
Sum to be found by local and central government 97 0 0 
125 0 0 
For an approved advanced course Ministry grant 7215 0 
Net cost to the local authority 24 5 0 
97 о о 


As Ње local education authority of the regional institution 
has the courses in existence it does not consider that the 
*out-county' student will cost it the full £24 5s. 0d. but approxi- 
mately 70% of this, i.e. £15 19s. 6d. Consequently the send- 
ing Local Education Authority pays the least amount and by 
refusing its permission can dictate completely what shall be 
done. Extraordinary examples exist of students having to 
travel to their own local education authority's institution by 
a journey of at least twice the length it need be and by a route 
which almost passes the doors of the regional institution. 

If, because of the reputation, staffing and facilities of the 
regional institution, the unfortunate parent still wishes to 
send his offspring there, he is denied any benefit of the central 
government grant to which he pays his contribution through 
his income tax; which is but regional organisation in reverse 
at the parent's expense. The same local education authority 
would presumably not hesitate to pay for a similarly qualified 
student to attend the university, and even the poor parent 
would not be required to pay more than the university fees 
which are £80 at most, instead of the £125 which is exacted 
if he exercises his choice at the technical College without a 
permit. This discrimination has been exercised as between 
internal and external courses and permits have also been 
refused for research. Students with high responsibilities in 
industry have also to submit to the permit system when 
wishing to attend post-advanced/post-graduate courses, 
though not at a*university. 

This situation was noted in the mildest terms in the 
Ministry's 1953 Report under the heading Financial Adjust- 
ments between Authorities (paragraphs 46-9), but the fear is 
that this will simply perpetuate the permit system, instead of 
ending it as in recommendation 6, on p.492 above. The Report 
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states that under Section 7 of the Education Act a local educa- 
tion authority, which provides further education for a student 
from another area, can claim payment for him provided that - 
the authority from whose area the student comes has agreed 
to his attendance. The amount of the payment represents 
either the whole or a fraction of the cost of provision, as may 
be prescribed by the Minister. The problem is now being 
discussed by representatives of the Ministry and the L.E.As., 
and it is hoped that a satisfactory solution will soon be found. 


Financial and Administrative Considerations 


It requires no great experience of the world and of admin- 
istration to know that desirable recommendations may be 
accepted in theory, but do not work out in practice. Enquiry 
shows that already many different working interpretations 
have been made of paragraph 5 of Cireular 98 relating to 
governance of the college within the approved heads of 
estimate. For example, it is found in practice that this free- 
dom is hobbled by limiting expenditure on single items above 
certain specified amounts, of which £50 and £100 are the most 
frequent [22]. Even the aided institutions, the polytechnies, 
are required to have further approval for special items of 
equipment over £35; surely their high reputation and total 
expenditure make this a quite superfluous restriction. 

If major items of equipment are approved for inclusion in 
the annual estimate, or in a special loan account, why is it 
necessary to obtain approval again at the time of ordering, 
with all the consequent delays? It is not unknown for a 
governing body to have set up an equipment sub-committee 
to scrutinise as occasions arise throughout the year each indi- 
vidual item over £10, for this to be done again in the govern- 
ing body, a process to be repeated in the further education 
committee, and for no order to be placed till the item has been 
approved by the education committee and the eouncil. The 
gentle art of re-distillation could scarcely be refined to greater 
weariness of spirit. If a limit of expenditure on individual 
items is required in accordance with the 1948 Act, it is still 
possible to give this sanction at the time of approval of the 
items in the annual estimate and there need be no delay in 
placing the orders subsequently. > 

Tf the operation of Circular 98 is not to be severely restricted 
the number of heads of estimates should be small. For 
example, the estimates of staff salaries should not be sub- 
divided under two heads for full-time and part-time teachers 
respectively. The variation in college work, as between day 
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and evening courses, between full-time and part-time day 
courses with use of part-time staff also, makes such a sub- 
division meaningless and may provide a quite arbitrary 
restriction upon the work. In a few colleges the governors 
have power to make adjustments of expenditure as between 
heads of estimates provided the overall estimate is not 
exceeded. "There are arguments in favour of this but clearly 
these adjustments can only be of a minor character; other- 
wise the whole purpose of having heads of estimates is defeated 
or, alternatively, the original estimate must have been inac- 
curately made to allow of a large adjustment without seriously 
exceeding the total estimate. 

There seems little doubt that the work and progress of a 
college, especially if it is one of many under a large authority 
and has to go through the additional stage of a divisional 
executive, can be subject to much delay through petty restric- 
tions. Onthe problems of divisional administration, Miss E. W. 
Cohen makes some stringent observations which are equally 
pertinent to recent developments in county boroughs also. 


Unless there is enlightened discouragement the natural tendency 
of a separate department is toward empire building in order to 
enhance its own authority and to assert its autonomy. So the 
supplies and equipment department, instead of acting as a.county 
shop, supplying the needs of its clients and adopting the attitude 
that the customer is always right, attempts to lay down regula- 
tions and to stipulate what shall and shall not be used. And in 
order to exercise its authority the more completely, it centralises. 
In one county no supplies however trivial, might be purchased 
locally and the Director of Education had to put up a long and 
stiff fight to get a small contingencies fund for each school. 
. Another county council allowed no local printing, and a local 
technical school that needed handbills at an estimated cost of £40 
received them too láte for use [22]. 


To the story of the handbills can be added many another 
of which we may choose one, by no means apocryphal, of a 
principal who placed a requisition through the central office 
of a large authority for a dozen eggs for incubation purposes, 
and eventually nine ducks turned up. Even at best there 
must be very close timing to catch the sequence of committees 
or, perforce, wait the next turn round. The work of technical 
colleges is inherently variable and requires appropriately 
flexible administration, and the shorter the line of administra- 
tion in placing orders the better. One arrangement frequently 
insisted upon is that orders shall be placed through the 
education office for countersignature by the director. With 
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all their manifold responsibilities, such chief officers are unable 
to and quite rightly do not countersign all such orders per- 
sonally, so in actual practice the principal’s responsibility in 
technical matters is checked by a clerk. Comment is 
superfluous. 

If the annual estimates are properly prepared and closely 
scrutinised before approval, there seems little reason to go 
again through all the business of submission through higher 
committees or for repeated administrative sanctions. It is 
often argued that ‘this is a formality and nothing has ever 
been questioned or referred back'. If this be true, why keep 
an empty formality at the gain only of recurrent delays; if it 
be true what objection can there be to Circular 98? 


Academic Freedom and. Responsibility 


Academie freedom is a prime condition of learning and 
scholarship, of critical enquiry and scientific investigation, and 
its preservation in a world clouded with suspicion and riven 
with hate is a vital and continuing task of this generation. 
Put in another way, the essential freedoms are easy to list, 
difficult to attain; freedom of thought and enquiry, of speech 
and publication; freedom of syllabus and teaching method; 
freedom of teaching staff appointments made solely on 
grounds of academie competence and suitability, not of 
political respectability or other extraneous conditions. 
These freedoms must underlie the whole educational system 
їп а democracy. A political test here or there is an encroach- 
ment menacing and diminishing the whole, but we have been 
mercifully almost free of political and loyalty tests. 

Tt might be thought by the unwary that this has little to 
do with the uncontentious technical and scientific subject 
matter of technical college courses, but a little reflection 
should bring two significant points to mind. First, the 
official or party line is no longer remote frora science and 
technology what with official secrets acts on the one hand, 
and the baleful example of Lysenko on the other. Secondly, 
if present trends are clearly discernible and continue, there 
.Will be an increase in the proportion of general studies in 
technical college courses, and a further increase in the pro- 
portion of adult education courses in our colleges of further 
education. Management courses can hardly avoid inquiry 
into the meaning of social and economic ideas, into the 
checkered history of social and economie dogmas’ [24], and 
the problem of academic freedom could then become an urgent 
one for the staffs of major colleges too. 
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The academic autonomy of the technical colleges is mostly 
in very different case frm that of the universities, what with 
the many external recognitions to be sought for courses, 
curricula and syllabuses from professional institutions and 
regional examining unions alike. This may not in fact be so 
restricting as may appear if there is a real working partner- 
ship (Chapter V). Nevertheless there is still the very regret- 
table lack of representation of technical colleges on some joint 
committees governing National Certificate and Diploma 
schemes (p. 155) and there may be a regrettably small represen- 
tation of the technical colleges on the National Council and its 
Academic Board (p. 578). No wonder a policy has been form- 
ulated for regional colleges mainly to secure a justifiable and 
substantial increase of academic autonomy and status (p. 492). 
The heretical and impolitie question may also be asked 
whether the regional colleges would still remain subject to the 
attentions of the regional advisory councils and academic 
boards or whether, like the universities, they would not submit 
their proposals to them, but only to a national body, analogous 
to the University Grants Committee. 


Affiliation with Universities 

One solution frequently put forward for enhancing or 
recognising the wd of major technical colleges is that they 
should be associated or affiliated in some way with the local 
university. This is dealt with here because, although if 
adopted it has considerable administrative repercussions, it 
is primarily an academic matter—for both institutions. The 
examples given in Chapter V are partnerships of differing 
degrees of equality and effectiveness. In addition two other 
examples may be noted, each arising from their respective 
origins. Nottingham University College provided technical 
college courses in its former old buildings, and these were shed 
-as the Nottingham and District Technical College was estab- 
lished, and the process was completed before full university 
status was achieved in 1948. The original position was similar 
at Sheffield though the arrangement persisted after the found- 
ation of the University in 1905. The University acted as the 
agent of the Sheffield Education Committee in providing 
technical eollege»courses, and these have been progressively 
shed since the foundation in 1947 of the Sheffield College 
of Commerce and Technology. But the process is not 
yet complete though the College now provides a very 
wide range of technological, professional and commercial 
courses. 
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The general picture is one of very varied arrangements and 
certainly gives no very clear lead as to the positive desirability 
of such arrangements [25]. Indeed, if anything, the general 
conclusion would appear rather to be an adverse one. Where 
the arrangement has succeeded at the Faculty level, the 
technical college has tended increasingly to become like 
the university. This is not surprising, for that is where the 
prestige and authority and thus the future is felt to be. The 
consequences soon become apparent in differential conditions 
for the teaching staff, for example in salaries and hours of 
teaching and facilities for research, and recent years have seen 
an uneasy see-saw effect operating especially in salaries. A 
second differential is in the growing and apparently irresistible 
desire to be relieved of all work felt to be of sub-university 
standard. And by definition all work which does not easily 
conform to the general pattern of university degree courses is 
not simply non-university work, but ipso facto sub-university 
work. It is an open secret, and it is certainly understandable, 
that teaching staff who are used to university students on 
full-time courses do not enthuse about taking a lot more 
students on part-time courses, students whose academic pro- 
gress may be hampered by adverse factors which normally do 
not affect the university student (p. 119). There is thus a 
desire, though perhaps an-unconscious one, to shed or at least 
not to expand the more troublesome part-time courses. It is 
difficult to be free of bias in Judging this matter, and still more 
difficult to escape the charge of special pleading, in trying to 
assess the position and feelings of the part-time students in 
this. Situation; but what is seldom or never discussed at 
official or national level does not thereby cease to exist. That 
such part-time students feel they do not belong and do not 
fare so well is no idle or irresponsible reading of the situation. 
This has almost certainly been a powerful factor, if somewhat 
hidden away among the others which, cumulatively, have been 
the cause of failure, or of the ending of such arrangements by 
mutual consent. 

Basically this question of affiliation with the university 
rests on the idea that the university is the sole source of 
ultimate academic authority in whatever kind of study and 
discipline, including all technologies. There are not lacking 
those In university circles so arrogant of mind as fondly to 
believe this, but wisdom is to be found in others not wanting 
in authority. We have noted Sir Hector Hetherington’s 


statement (p. 467) and t thi 
Goodhart: (р) o this we may add that of Dr. A. L 
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It would be presumptyous and untrue to suggest that the com- 
plete man could only be developed at a university, but for most 
men capable of acquiring what Cardinal Newman described as *the 
philosophical habit of mind' a university training was of inestim- 
able benefit [26]. 


Lord Percy has spoken very critically on this subject as 


. .. a superstitious veneration of the Universities. We have 
become the victims of another blanket generalisation; that all pro- 
fessional education can best be given by universities, because the 
university temper and outlook are something more than profes- 
sional. There is a good deal of truth in that; but it should not 
be too lightly assumed either that the non-professional virtues of 
universities cannot be produced in other institutions, or that 
universities can be relied on to remain thus virtuous, however 
much professional teaching is unloaded upon them. ... Certainly 
this idolatry of Universities has destroyed a number of professional 
institutions that I suspect we could ill spare. ... This suggests а 
second bad habit of ours. Our way of treating the University as 
a kind of universal nannie to whom we can confidently entrust all 
our problems of higher education is immensely reinforced by our 
tendency to treat a Bachelor's degree as a professional hall-mark [27]. 


Idolatry or not, the pressure to conform or aspire to the 
university pattern 1s immensely strong, and there are many 
who feel bereft if they cannot lean on their Alma Mater, local 
or distantly removed. Even if this is not possible it can per- 
haps be projected into the form of a technological university, 
though many hold this to be a contradiction in terms, lacking 
the essential universality of study, and that what is meant is 
a university institute of technology. Be that as it may, some 
psychological weaning would promote an adult outlook more 
in accord with the, facts of life [28]. 


Staff Appointments 

The importance of Circular 98 lies not only in its general 
recommendations, but also in that it was at the time of pub- 
lication—and regrettably still is—a forward-looking docu- 
ment, and it does not overlook the importance of attracting 
first-class teachers on to the staff. There is a wide variety of 
procedures for 4ppointing teaching staff. In very rare cases 
the selection is made by the principal, in consultation with the 
head of department, a responsibility and a freedom charac- 
teristic of the universities, but which many L.E.A's. will find 
Shocking. If regional colleges become recognised and estab- 
lished, will this not entail and ought it not to secure the 

R 


m 


500 TECHNICAL EDUCATION 


selection of teaching staff by the principal and relevant 
senior teaching staff as a sub-committee of the board of 
studies in a manner similar to the university senate? Though 
the appointment may be formally approved subsequently by 
the governors (as by the university council), the searching 
examination of the candidates will have been an academic 
one by their peers or superiors in their own subject. How 
else is the quality of teaching to be secured for that educa- 
tional freedom and experiment essential to advanced techno- 
logical education? | 

In some colleges the principal appoints laboratory assis- 
tants, technicians, clerks, typists, porters, maintenance and 
cleaning staff, but not the teaching staff which he is best 
qualified by training and experience to judge. In most colleges 
the teaching staff are appointed either by the governors or by 
some appropriate sub-committee. In making comparisons it 
is all too easy to take the best of one side and the worst of 
the other, to assume a principal who rarely made a wrong 
appointment and a committee who rarely made a right one. 
But, as we all know, and the state of the colleges testify, the 
system works reasonably well, though some may wonder 
whether there is not an undue expenditure of man-hours in the 
process. ў 

Most, but by no means all, of those governing bodies which 
are essentially sub-sub-committees of education committees, 
have the power to appoint assistant members of staff, but 
even here the Burnham Technical Report 1951 brought about 
some surprising differentiations. In some cases the governors 
may appoint assistants Grade A and others Grade B as well 
without further approval but not lecturers and still less 
senior lecturers who may even be interviewed and appointed 
by a joint committee (who may still require further confirma- 
tion). All this would be amusing if it did not betray a poor 
appreciation of the capabilities of governing bodies, the essen- 
tial conditions of interviewing, and the need to avoid delays. 
Here, too, the argument that subsequent approval is only a 
formality makes an appearance, but a poor exeuse. In view 
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Few governing bodies, not many more than the 32 which 
fully enjoy the conditions of Circular 98, have the responsi- 
bility of appointing heads of departments and the principal. 
While this should certainly be an essential part of major col- 
lege status there seems good reason for extending the practice 
at least to some of the large colleges; unless it is still main- 
tained that a body fit to govern a large college is not fit to 
make major appointments. For the most part, however, the 
appointment of a head of department is made by a joint com- 
mittee of the governors and the further education sub- 
committee. In some cases a longer short list is reduced by 
interview by the governors to (say) three candidates who are 
then interviewed by a joint committee. Not infrequently 
candidates for a principalship have to appear before the 
governors, and then a series of committees finishing with the 
education committee. 

Inventiveness and proliferation in education administra- 
tive procedure flourish almost as greatly as the long words 
used to describe them; some *plain words' and equally plain 
procedures would be a salutary change. We need a new 
Occam's Razor for Administrators, ‘Administrative proced- 
dures are not to be multiplied without dire necessity' (p. 424). 


Representation of Pndustry and Commerce 

This has been mainly dealt with in Chapter V (p. 180) but 
there remain two debatable questions. The first is the pro- 
portion of such representatives on the governing body— 
should it be a token representation of, say, two out of 20, or 
should it be as high as a third or even a half as in one existing 
case? "The point is sometimes made that the proportion 
should not be so high as to make it likely that the expendi- 
ture of publie money shall not remain securely in the hands 
of the elected public representatives. Is this not another fear - 
of freedom, based on an assumption of irresponsibility on the 
part of specially selected persons who often carry far greater 
individual responsibility in their own walks of life? Such a 
governor may be a director of a firm of international reputa- 
tion with an annual budget of millions of pounds per annum, 
or of many another at not so high a level but still concerned 
with annual buelgets far beyond that of an average technical 
college. Are there not safeguards enough with limited terms 
of offiee, with required annual approvals of estimate, and 
could they not be trusted with triennial estimates for major 
colleges? 

The second point is also a fear—one frequently expressed 
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on behalf of the technical colleges by other more purely 
academie institutions. It is that the representatives of indus- 
try and commerce on the governing body and advisory com- 
mittees will, by virtue of their direct interest and peculiar 
powers, soon dictate both what shall be taught and how it shall 
be taught. This fear has been expressed for the schools by 
Professor K. C. Wheare: "The employer's point of view has 
been expressed by Mr. Gradgrind in Teach Only Facts; but 
employers were bound to have a limited interest in education’ 
[29]. In technical education they must naturally feel a much 
stronger interest and the risks are greater. And so they are 
unless a viable mutually respecting partnership is formed 
(Chapter V). The teaching staff have an academic position 
to maintain, which should not be difficult if their competence 
and integrity are evident to reasonable judges, but this is part 
of a general issue of principle in the governance of technical 
institutions. 


Policy and Administration 


The prime concern of the governors is, or should be, with 
matters of policy. Delving frequently into day-to-day admin- 
istration is not properly their function. The following saying 
of John Stuart Mill should be written into the articles of gov- 
ernment of all academic institutions: "The proper duty of a 
representative assembly in regard to matters of administra- 
tion is to take care that the persons who have to decide them 
shall be the proper persons.’ Assuming the appointment of 
competent staff, such administration is the responsibility in 
varying degrees of the principal, heads of departments and the 
registrar. By the same token, neither should the governors 
and the advisory committees be directly concerned with the 
details and the intimate process of teaching which should be 
the prime concern of the principal and the teaching staff. То 
supply perpetual reports and permit perpetual visits to classes 
In progress, is the true parallel of forever pulling a tree up by 
its roots to see how it is growing. Granted these essential 
freedoms the staff know they are trusted and the work 
flourishes, Fortunately for technical education in this country 
this is widely realised, and breaches of this well-founded 
confidence are encouragingly rare. ш 


Aspects of Internal Administration 


The homely proverb of ‘what is sauce for the goose is sauce 
for the gander’ can be inverted with equal truth when we con- 
sider some aspects of ‘the internal administration of colleges. 
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The days of the authorjtarian principal or head laying down 
the law from on high, with no explanation given if any- 
one dared to ask, have gone, and gone for good in more senses 
than one. If ‘All must strive to increase freedom’ the prin- 
cipal must surely lead the way, but with the insistence that 
as his own increased freedom means increased responsibilities, 
so too shall those who desire greater freedom not be lacking 
in a sense of increased responsibility. The greater our immer- 
sion in administration, the more remote do the classroom, 
workshop, studio and laboratory become, and the greater is 
the temptation to forget that the centre of gravity, the focal 
point of education is there, not in the administrator's office. 
His work is creative only in so far as better conditions of work 
and progress are secured and maintained for the teacher and 
student together [30]. These thoughts have recently been 
strengthened by Sir Gilbert Flemming, Permanent Secretary 
to the Ministry of Education: 


The duty of the administrator who lives with the brute overall 
figures . . . is not to think that he carries any greater responsibility 
than a man or woman concerned with teaching a class of children, 
but to see that his continued facing of tasks measured in terms of 
this kind does not diminish his power to appreciate the imagina- 
tion and originality of the man or woman tackling his or her own 
task in the college or classroom. Не must never forget that the 
purpose of all his labours is to provide scope and opportunity for 
that imagination and originality [31]. 


If the principal, through being an administrator, loses this 
insight and perspective, his way is lost and his true vocation 
gone. 

Plainly the principal, especially of a larger college, must 
devolve responsibility, and this is carried down through the 
heads of departments, senior lecturers, and so on. There are 
many ways ef arranging this, depending largely on the size of 
the college and the range of its work (p. 504). This will 
clearly influence the degree of responsibility and independence 
accorded to heads of departments [82]. There must be care 
that the governors’ policy is not frustrated or suffers no 
undesirable additions, that the principal does not have major 
decisions made*more difficult or impossible, and so forth, 
but the remedy or rather the prevention of all such is in the 
relationship between the principal and heads of departments. 
There must be a clear two-way understanding as to what is 
and what is not devolved in correspondence, as in other things, 
so that the heads have the maximum freedom of action within 
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their own departments and in persona! contacts with parents, 
representatives from industry, commerce and so on. 

The mode of administration, as shown in Diagram 32, 
will depend not only on the size and range of work of the 
college; it will also reflect the principal’s outlook and person- 
ality. A sharp separation between the academic and day-to- 
day administration is very desirable. The former is secured 
by having a board of studies which, in addition to the heads 
of departments, should have senior teaching staff as members, 
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DIAGRAM 32. GENERAL ACADEMIC AND ADMINISTRATIVE 
ARRANGEMENTS OF COLLEGES 


for example senior lecturers or lecturers. It is essential 
to have a large proportion of members who are primarily 
engaged in the teaching of advanced work and not in admin- 
istration, otherwise even here academic matters may be at the 
mercy of administrative convenience. The board of studies 
should be responsible for raising and maintaining academic 
standards in the college, and not least should watch the 
academic impact of the regulations and requirements for 
external degrees and professional examinations. Unless the 
college board of studies is fully empowered to accept these 
responsibilities and jealously maintains them, the conception 
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of a regional college as outlined above, can never become a 
practical reality. . 

The general administration of the college can be efficiently 
conducted through a heads’ meeting of which the principal 
acts as chairman. This should meet as often as required, and 
not merely to solve a crisis; indeed frequent meetings, weekly 
or fortnightly, will tend to prevent problems reaching a 
critical stage. The whole intent and atmosphere of such 
meetings should be to promote the general good, and everyone 
present must have the liberty to appraise and if need be to 
criticise severely any proposal made, no matter from what 
quarter it should come. There is of course nothing new in 
this, but it is not as widely accepted as it might be, and it 
requires some skill in the chair. Once it is accepted, and 
there is а mutual respect which can stand the vigorous state- 
ment of a case or point of view without generating petty 
jealousies, it can bring nothing but good to the work of the 
college, and the well-being of its students. Because of his 
special responsibility to the governors, the principal cannot 
be bound in advance to accept the majority vote of either the 
board of studies or the heads' meeting. An ultimate conflict 
of opinion is rare, but when it happens it must give both 
sides cause to think again and more deeply. In the last 
resort, however, thé'final decision must rest with the principal, 
but if it should result in recommendations to the governors he 
would be wise to acquaint them with the general background. 

The heads’ meeting, at which the registrar should be present 
as required, will be concerned with external relationships as 
well as internal administration. Not least will be their con- 
cern with courses and arrangements for the professional 
institutions which, incidentally, makes it difficult to under- 
stand why the principal should not be the examinations 
officer for the college—centralisation for its own sake, and the 
interposition of yet another stage in the line of communication 
through the education office is not a sufficient reason. 


Relationship with Staff and Students 

From the point of view of freedom, two aspects of the 
relationship between the principal and his staff should be 
mentioned. Ineany college there is need for occasions for 
supplying information (about developments, new policies and 
regulations), and for the discussion of problems and ventila- 
tion of possible grievances. Regular staff meetings ought to 
be held at which staff may express themselves freely, and their 
value is not seriously diminished by the fact that rarely in a 
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technical college can such a meeting be held when all the staff 
are free from teaching and other duties to attend. То have 
one with a large proportion present is invaluable, and not 
least for its recognition that all present, teaching staff, heads 
‚ and principal, are corporately concerned in the running of the 
college. In large colleges certainly, matters affecting teaching 
staff interests and welfare crop up from time to time, and 
there is also a welcome interest in social activities, provided 
they are freely undertaken. For these purposes an assistant 
staff association may be considered desirable, and a principal 
would be most unwise to oppose the formation of such an 
association, but should co-operate with it in furthering the 
general welfare of the staff and the college. He should, how- 
ever, be very careful not to be manceuvred into the position of 
seeming less concerned about staff welfare when, because of 
his proper responsibilities as principal, he feels it necessary to 
maintain a different viewpoint on certain problems. 

With the usual face-saving familiar phrase ‘last but by no 
means least’ we may consider the freedom of students, par- 
ticularly their freedom to organise and be responsible for their 
озуп activities. Of one thing we can be certain, that staff 
organised, staff regulated not to say staff dominated activities 
have precious little value and no future. This is more widely 
accepted than before the war, but some curious features are 
still to be found in the prospectuses of some colleges; in one 
case the principal appears as president and all the full-time 
teaching staff as vice-presidents of the students' union, in 
another the principal is the warden of the union. In many 
cases the principal acts as president of the students’ union 
and there is a student chairman of their council or executive 
Committee. Too much of an adverse nature should not be 
read into the principal’s presidential function, especially if it 
has become an honorary courtesy through the years; but there 
is perhaps more to be said for recognising the change and for 
the chief position to be occupied by a student. Now the gen- 
eral attitude is that the students must be given the largest 
possible measure of freedom, and the liberty and elbow-room 
even to make mistakes. Without freedom, growth in capacity 
for responsibility is simply not possible. The influence of 
such interests and activities on a student's personality and 
outlook is now widely recognised, and its importance to his 
future career especially in administration and management 
lacks no advocates. "What are still lacking in too many 
colleges are the means to foster such interests and activities; 
the musie, committee and conference room, the gymnasia, 
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playing fields and swimming baths seem to have receded far 
away into an uncertain future to the accompaniment of self- 
explanatory phrases which have a depressingly familiar ring 
about them (Chapter XIX). 


Selection of Students, Scholarships and Other Financial Awards 

The selection of students is an important aspect of academic 
freedom in which, for reasons given in Chapter VII, the position 
of the major technical college for many of its students is bound 
to be different from that of the university. Butthe position is 
not greatly different for full-time and sandwich courses and, as 
with the universities, the whole question is inextricably bound 
up with that of scholarships and other financial awards. This 
is of prime importance to the students and is considered in the 
next chapter. 


REFERENCES 


1l. Miss M. M. Wells and P. S. Taylor, The New Law in Education, 
pp. 9-11 (Butterworth, 1954). 

2. Professor W. О. Lester-Smith, C.B.E., Address on ‘Freedom in 
Education' to the Association of Municipal Corporations, reported 
Education, 28th September, 1951. Note the speech of the Minister of 
Education, reported in Education, 1st July, 1955. 

8. Education, 12th March, 2nd April, 7th May, 1954. 

4. Education and Times Educ. Suppt., 2nd May, 1952. 

5. J. H. Newsom, County Education Officer, Hertfordshire, Address 
on ‘Freedom for the Teachers’, reported Education and Times Educ. 
Suppt., 9th January, 1953. 

6. For example: ‘Grammar School Government—More or Less Free- 
dom’ and comment thereon, Times Educ. Suppt., 23rd January, 1953. 
Managers—Editorial Comment and article ‘Secondary School Gov- 
ernors, I—System of Appointment in London’, Times Educ. Suppt., 
21st August, 1953; ‘II—A Bad Provincial Arrangement’, Times Educ. 
Suppi., 28th August, 1953; also C. A. Pocock, Times Educ. Suppt., 4th 
September, 1953. P.E.P. Pamphlets: Councils and Their Schools, 
dated 6th September, 1948; II dated 27th September, 1948. H. C. 
Dent, Growth in English Education, 1946-52, p. 105 (Routledge, 1954). 

7. Select Committee on Estimates, Fifth Report, May, 1952 
(H.M.S.O.). For Finance, see also U.G.C. Report, Returns from 
Universities and University Colleges in receipt of Treasury Grant, 
Academic Year 1952-3 (Cmd. 9180, H.M.S.O.). 

8. Professor R. A C. Oliver, North of England Education Conference 
1952, reported in Education, 11th January, 1952. 

9. ‘The English Technical College: An Appraisal’, from a correspon- 
dent, Times Educ. Suppt., 4th May, 1951. 

10. P.F. R. Venables, ‘Freedom and the Governance and Administra- 

tion of Technical Colleges’, A.T.I. Paper, July, 1952. 


ll. Times Educ. Suppt., p. 967, 14th December, 1951. 


508 TECHNICAL EDUCATION 


12. Ref. 12, p. 5. 

18. Professor W. О. Lester-Smith, C.B.E.; reported Education, 11th 
January, 1952. 

14, Times Educ. Suppt., 14th December, 1951. 

15. Ministry of Education, *Local Education Authorities Recoupment 
Regulations', Further Education, 1954. 

16. ‘The Out-County Student’; (a) the view of the ‘sending’ authority, 
Dr. C. Whitworth; (b) The view of the ‘receiving’ institution, Dr. 
R. W. West, A.T.I. Paper, June, 1953. 

17. J. C. Jones, C.B.E., "The Structure of Higher Technological 
Education in England and Wales', A.T.I. Paper, February, 1954. 
18. A.P.T.L, and A.T.L, ‘Report on The Development of Higher 

Technological Education’, A.T.I. Paper, June, 1954. 

19. ‘Discussions at Summer Meeting, June, 1954’, A.T.I. Paper. 

20. ibid. See J. Cameron Smail, O.B.E., ‘Further Education in 
Scotland’, A.T.I. Paper, June, 1949. Education in Scotland in 1952 
and Public Education in Scotland by Scottish Education Department 
(H.M.S.O.). - 

21. ‘Loughborough College of Technology’, Ministry Report, Education 
in 1952, 28/29. See also vignette, p. 67. 

22. Miss Emmeline W. Cohen, Research Report on Autonomy and 
Delegation in County Government: A Study of Delegation in Education 
and Local Health Administration, p. 42 (Institute of Public Adminis- 
tration, 1952). 

28. Ref. 24, p. 42. 


24. J. Frankfurter, quoted by Professor J. L. Montrose in article, "The 
Supreme Court of the United States and Academic Freedom', Univer- 
sities Quarterly, 1953, 7, 348. 

25. Dr. H. B. Nisbet, *Universities and Technical Colleges’, Journal of 
Education, p. 49, February, 1954; also p. 110, March, 1954. See 
also Sir Philip Morris, "The Higher Education of Scientists and 
Technologists’, Universities Quarterly, 1954, 8 (3), 276. 

26. Dr. A. L. Goodhart, *Haldane Memorial Lecture, London Univer- 
sity’, Times Educ. Suppt., 16th May, 1952. 

27. Lord Percy of Newcastle (formerly Lord Eustace Percy); Address 
on Education After School: The Organisation of Higher Studies in 
England', reported in Education, 4th December, 1953. 


28. Sir Ian Heilbron, F.R.S., Address reported in Chemistry and Indus- 
try, 6th December, 1952, ` ou ede 


ые К. C. Wheare, reported Times Educ. Suppt., 6th March, 


80. Ref. 12, p. 14, 


91. Sir Gilbert N - Flemming, C.B., ‘Address to Leeds University Insti- 
tute of Education’, reported in Education, 14th May, 1954. 
82. Robin Darwin, C.B.E., "The Dodo and the Phoenix: The Royal 


College of Art Since the У i : наї 
5th Feb oe War’, especially pp. 180-2, R.S.A. Journal, 


CHAPTER XVII 


STUDENTS' NEEDS AND PROBLEMS 


Нісн among the follies of the modern world has been the 
persistent confusion of man with machinery, and of man- 
kind's wishes and desires with economic forces under an 
impressive jargon which could not be better designed to con- 
fuse ends with means. It is easier to think habitually in such 
dehumanised abstractions as ‘labour supply’ and ‘labour turn- 
over’, of ‘hands’ and ‘economic man’ than to make the 
imaginative effort continually to understand the personal 
problems and realities masked by them. This peculiar tempt- 
ation to mental laziness and imaginative sloth is present at 
all levels of administration, even in running a college or 
department in a highly competitive world, in which gross 
aggregates of students and student hours are prima facie more 
readily appreciated because they are more directly measured 
than quality of service and results. The growth of a college 
may be shown in the most impressive upsurging graph, and 
the claim for upgrading a department, or the counter- 
argument for not recognising one, may be put entirely in 
arithmetical terms of size and relative expansion. A college 
which increases in size from 8,000 10 6,000 students on roll is 
commonly supposed to have become twice as strong and there- 
fore twice as good. As already indicated (p. 126), it may in 
practice be more than twice as weak because it has become 
so much more impersonal. With a doubling in size the 
problems do not increase linearly, but at a much greater rate, - 
and perhaps four times the effort in these respects may have 
to be expended simply to maintain good standards. In this 
chapter we therefore consider more closely as persons the 
students for whom our colleges exist, and in the next chapter 
the staffing and administration required to satisfy their needs 
and anticipate their problems. 

The technical institutions are remarkable in the diversity of 
their students, £nd the courses and activities provided to meet 
their needs and wishes. There is no ‘typical’ student to repre- 
sent so great a number and diversity, and we shall need to 
consider them in broad groups in which, too, there is much 
variation. Of these the mature adult students are the most 
straightforward to consider, for in the main they know what 
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they want and are self-reliant enough to see they get it; which 
begs the vital question of those who never come near our 
doors at all, or of any other adult education organisation. 
One factor is complete ignorance of what our institutions and 
the others offer, but another factor which applies also to the 
students we have, is that while some or many will go back to 
study, few indeed will go back to school. Many of those out- 
side think it means just that, and there is no surer method of 
reducing the attendances and killing the interest of those who 
come than a school atmosphere; especially as so many of these 
adults think of school as it was for them many years ago, 
not as it is now for children in'our newest schools. But even 
if there were a perfect school atmosphere it would be alto- 
gether imperfect for adults. Not only must it be different but 
they must be encouraged to make it their own. While in this 
material conditions (of rooms, lighting, ventilation, furniture 
and general amenities), are important, the cardinal condition 
is a right adult relationship between students and staff. 

The married man who comes for a hobby not unconnected 
with his home, or for a refresher course to give him greater 
satisfaction with or without greater prospects at work; the 
housewife who comes for a refresher course in modern cookery 
or household repairs or, more likely than not, for something 
which has nothing whatever directly to do with being a house- 
wife or mother but is ‘a real bit of relaxation’; those who come 
for a foreign language because of their wish to travel, and the 
others who have found an increased need of it in post-war 
trade; the foremen and the executives concerned to discover 
the secrets of management; those who have found a new 
delight in the arts and a desire to do or make something of 
their own in music, drama, painting, design and the handi- 
crafts; the newly-wed and about-to-be-wed for whom new 
joys have brought the need for new skills; the parents, and 
especially the mothers, trying to discover new. satisfactions 
and outlets for their energies now that ‘the children are off 
our hands’; so the description of our adult students could go 
on almost endlessly, 

Few colleges will have all of these, though the majority 
will have adult students with some of these purposes and 
aspirations which include the vocational, personal, civic and 
recreative in a manner quite defying any |neat classification. 
Nevertheless the basis of teaching them is fundamentally the 
same, that whatever they know, and it may be negligible in the 
particular subject, they must be respected for what they are, 
adults with minds and lives of their own, seeking out their 
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own purposes and satisfactions. For them the opinionated 
dogmatic teacher, set up with his or her own competence and 
knowledge in contrast to their incompetence (‘at their age 
too’) is anathema. A wholly didactic manner or method is 
unwelcome to adults for whom so many issues are neither 
black nor white, but are capable of more than one solution 
which is a matter of personal choice. This explains the 
popularity of the discussion group and the brains trust, 
wherein the clash of opinion and conflict of judgement are 
apparent. At the worst these become a kind of verbal sport, 
but if they are conducted good naturedly and within the rules, 
their value is not negligible; at the best they partake of the 
delights of reasoned cultured conversation which is one of the 
greatest arts of a civilised people. Some subjects lend them- 
selves to this more than others, but it is a poor adult class in 
which this art is never present. There are opportunities even 
in a practical class without it degenerating into a standstill 
‘gossip shop’ that some critics fear will inevitably result. 
Nothing will more sustain a friendly atmosphere between 
mutually respecting adults than the growth of conversation in 
this way, and the class will be looked forward to with an 
eagerness which will certainly enhance its main purpose. 

All this is not to,set aside the need for ‘straight teaching’ 
just because we are dealing with adults, which would be a 
sentimental evasion of a job to be done. The exposition 
required should be clear and stand on its own merits without 
any extraneous support from the teacher-taught relationship; 
*because I say so' are infamous last words in adult education. 
The ‘straight teaching’ misses its full purpose if the student 
does not feel some pleasure, if not a genuine intellectual thrill 
as the lucid exposition unfolds, at the wide survey of a com- 
plex field of study or the intense illumination of some fav- 
oured corner of it. The enthusiasm and insight of the teacher 
will remain avith the student long after the particular facts 
have lapsed from his memory, and this both encourages the 
teacher but also makes for more exacting demands upon him 
than any passive trade in facts and inert ideas, against which 
A. N. Whitehead spoke so strongly: *Education with inert 
ideas is not only useless; it is above all things harmful. Except 
at rare intervals of intellectual ferment, education in the past 
has been radically infested with inert ideas’ [1]. Those who 
teach adults must be careful not to unload on them much 
impressive academic lumber which they acquired in a longer, 
more rigorous academic training. ‘Blinding with Science’ is 
all too apt a description of the results of not making the 
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imaginative effort to see how little and what kind of indispens- 
able apparatus the student wants for his journey into new 
regions. 

Not many of the journeys need be arduous and most can 
be pleasant, and must be so if many are to make them. 


It is as important, for practical purposes, that education should 
be attractive as that it should be good. For, unless it is compul- 
sory, one of the great difficulties is to induce people to take it. 
This sounds cynical; but there are other good things besides educa- 
tion that men do not spontaneously pursue. А minority will 
follow knowledge for its own sake; but most people need their 
pudding sweetened [2]. 


This is part of the general experience of those engaged in 
teaching in technical education, and is part of the point made 
by Sir Richard Livingstone about adult education in 
particular: 


I do not think we shall succeed in developing adult education 
unless we make it more social. Even in education man remains а 
Social animal. Consider how often education has burned most 
brightly at a common hearth, where men gathered together in 
company to warm their hands at its flames. ... No doubt the 
lamp of wisdom can burn in solitary shrines and even in dismal 
lecture halls. But for many it will not buen brightly, if at all, 
unless fanned by that social, corporate life which exists in а 
residential university and which both educates and makes educa- 
tion attractive [3]. 


Of foreseeable generations, very few will be able to go to 
residential universities or to residential adult colleges even if 
they were filled to capacity the year round, and so the 
majority will be denied that particular kind of life. Fortu- 
nately first-class conditions and education are not inseparably 
linked—or else it would have gone hard with the world at 
large—and given the right tutor and reasonable conditions 
much can be achieved. The tutor or teacher is the key, and 
no time-server, clocking in and clocking out, will do; certainly 
the adult students will not be deceived that his heart is in his 
work, and this will be far more discouraging than any adverse 
physical or social conditions (p. 119). The reader will observe 
that student and teacher must perforce be discussed together, 
inseparable as they are as the poles of a magnet. 

In our civilisation there is no sharp definitive change into 
adult manhood and womanhood, even with the token latch- 
key, or with serious National Service which may take place at 
different ages from 174 to 25 years, depending partly on choice 
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and partly on the career and training. This lack isone attribut- 
able cause of much uneasiness and uncertainty among young 
people in western civilisation [4], and it certainly means an 
uneasy transition period spread over many years. If we 
turn to consider our younger students who are mostly between 
16 and 23 years of age, we find great variety of experience 
and background. 

There are those who left school at 15 to go, largely unpre- 
pared, into industry and commerce. This great change may 
have been most casually made, with parents caring little 
except for the wages and the firm caring little except that a 
gap has been filled, but some enthusiast somehow persuades 
them to attend evening classes. Or the change may have been 
made reluctantly by the boy or girl because school was enjoy- 
able, and by the parents because they could not afford to keep 
him on at school, or because there seemed no way of filling 
the gap between school and the senior courses at the local 
college. But they took care to get a job with a good firm 
which enouraged study by day-release and soon made him 
feel that his feet were on the ladder and there were ‘real 
prospects’. There are those who left the grammar school 
before 16, having been unwilling scholars and therefore not 
profiting from its education. Again their employment may 
have been casually or deliberately chosen, with evening class 
or part-time day attendance accordingly. To these are added 
those who left at 16 perhaps with a G.C.E. Ordinary Level 
Certificate in one or a few subjects, and have been able to 
exercise some choice of a job and have been encouraged to 
obtain one with day-release. To those without a G.C.E. 
Certificate the position is less favourable but not forbidding, 
as jobs are relatively plentiful and there are still employers 
prepared to look at people with some education but without 
paper qualifieations; but they may not grant day-release 
and the students perforce attend evening classes. A much 
smaller group leave the grammar schools at 17 and 18, going 
not to a university as they, their teachers and parents may 
have hoped, but going reluctantly perhaps, into industry and 
commerce as a seemingly less desirable opportunity. 

Those who attend our part-time day courses still are the 
favoured few, айа even for them life is apt to be too uncertain 
and needlessly difficult unless parents, employers and teachers 
work severally and together to help them. This is not to 
dragoon them or to mollycoddle them, for servitude and 
safety at all costs are far removed from education and from 
the true adventure of growing up. Unobtrusive effective 
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guidance is good, but to help them find their own way and 
sense of purpose as soon as possible is best of all. And it will 
not happen on the same day, in the same week or year for each 
and every one of them, and the stimulus for one will leave 
another unmoved. But, over the years, the cumulative 
effects of these influences are encouraging; some of those with 
promise fulfil it, though others fade away; many of those 
formerly written off as useless or written down аз of no 
promise, blossom and flourish most gratifyingly. Many do 
conscientiously realise their limited talents and we can hardly 
ai for more. 

е wastage in courses (р. 288) may give a depressing рїс- 
ture of weakness of purpose, evasion of difficulties, and poor 
innate abilities, but this is to draw too grave a picture. The 
dice is loaded too often and too heavily against the young 
pepe, and they and the system should be judged by the 

t of which they are capable, as in the outstanding county 
colleges and day-release schemes. When the student com- 
pletes a definite part, but not the whole of a course, or trans- 
fers to another, any talk of wastage is misleading. Where the 
description is justified, however, wastage is a symptom of a 
cumulative inadequacy at home, in the firm and at college, 
as well as in the student. 

In addition to these groups of part-time students (Chapter 
IV) we have those in senior full-time and sandwich courses 
(Chapter III). Those in ad hoc one- and two-year vocational 
courses as in catering or clothing technology, have a good 
sense of purpose, clearly defined ends and early prospects of 
putting their newly acquired knowledge and skills to profit- 
able employment. This, together with being treated as a 
student in college rather than as a pupil in school, proves 
most advantageous to their personal development. Their 
poise and personal effectiveness are often surprisingly devel- 
oped in consequence. Those who enter the general science or 
Advanced G.C.E. or equivalent groups preparatory to taking 
degree or higher diploma courses are a less homogenous group. 
For some it is a second chance after failure elsewhere, for 
others it isa new chance in a switched career, and for yet 
others it is a period of sorting out their own vague aims and 
wishes, a period of selection through training. They are mostly 
highly individual cases in a way not true of those in other 
organised courses, and with partieular care from the teachers 
often prove immensely rewarding. Though they can prove 
unpredictably disappointing, it will be a bad thing if such 
sorting-courses’ vanish from our colleges. 
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Then there are the full-time students taking the degree 
and higher diploma dburses (p. 84), who closely resemble 
their fellow students at the universities, though this is less 
true for those who have transferred from part-time courses. 
The former group will be more or less able, depending on the 
power of the particular college to attract the students in 
competition with the universities; if they tend to be less able, 
some personal problems will almost certainly accumulate in 
addition to and especially because of the overall problem of 
passing the final examination, though this may be offset to 
some extent by the usually smaller size of class. "Those 
students who have transferred from industry to full-time 
courses to finish their degree courses are a select group, each 
with a strong clearly defined purpose governing his days. 
Though he breathes more freely in the qnod air, he seldom 
forgets that he is on the last circuit of a long race, and the 
conscientiousness which has driven him thus far may be 
redoubled to drive him still faster through more hours of the 
week. He may therefore need sympathetic understanding from 
parent and lecturer aliketo protect him from himself. The part- 
time student who transfers into a three or four-year sandwich 
course is not so pressed, from within or without, and experi- 
ence shows that if he has the reserves to plumb the increased 
depth of the first*year's study, he will last the remainder 
of the course with relative ease if not with equanimity. 

Looking over this range of students and the courses through 
which they hope to achieve their ambitions (or that of their 
parents—or their firms, or all three in fortunate congruence) 
we notice points and sources of strain which may lead to 
maladjustments and even to breakdown. An inharmonious 
home (sic); an indifferent firm or a foreman hostile to educa- 
tion; over-ambitipus parents and poorly or ill-endowed off- 
spring; a student with ambitions wholly out of keeping with 
his abilities or personality; a pleasing persuasive personality 
with little innate ability; high ability hampered by a dour 
temperament or a clinging family, or shiftless parents; oppor- 
tunity denied by being an older member of a large but poor 
family, or yet again by persistent ill-health—the reader will 
not need the painful list to be further prolonged. 

Humankind és remarkably resilient and the tendency to the 
norm is reversed only under great duress. Strain is a normal 
feature of life and of growth, and we should not try to shield 
our students from it (if we could), or else there will be fear- 
some shocks later. Absorbing strains, and balancing them, 
is part of the art of living, and maturity comes at least in part 
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by the practice of that art. Nevertheless the pressure оп 
students has greatly increased with the vast increase in 
modern scientific and technological knowledge condensed ever 
more tightly into ever-expanding syllabuses; with the social 
pressure *to get on'; with the profound cumulative influence of 
modern publicity, radio and television, stimulating and rein- 
forcing the general competitive tenor of a power-conscious 
age, appealing endlessly for higher and higher productivity, 
and rating human satisfactions only in the possession of more 
and more goods. Some certificates, diplomas and degrees 
are gained at too high a price in terms of personality, some are 
never gained but at much the same price and a searing sense of 
cumulative failure, partly because the wrong course has been 
taken, or no appropriate course and certificate was available. 
There has been much discussion about strain in university 
students [5] and a suicide rate in certain residential universi- 
ties alleged to be beyond the normal in the population at 
large [6]. One reason for concern is the changed catchment 
of ability for the universities from the former one which was 
ly from well-endowed homes; ‘the trouble is that we are 
educating anew kind of pupilin large numbers. He comes from 
the back streets or the labourer’s cottage; there is no library 
in his home; he has brains but no background’ [7]. The 
trouble has not been great with the technical college students 
for the contrast has not been comparable. Work, college and 
home are more likely to be part of a self-consistent whole, and 
his ‘sights’ are not raised too high suddenly. There is evidence 
that a student’s level of expectation or aspiration for future 
employment is generally closely related to that of his parents, 
especially at the O.N.C. and craft levels, and this accords with 
the recent valuable survey of Social Mobility in Britain [8]. 
It is also related to his performance [9]. .The kind of job 
may well be different but the social level will not be far 
removed. Those with artisan fathers may hope to reach the 
lower middle class, but few at the outset will aspire to the 
upper middle class. Over the years, with the passing of 
ed examinations and with increasing competence at 
work, the student may without undue strain raise his expecta- 
tions far beyond his original hopes, but this will not be the 
general pattern, Nevertheless, though Oxbridge may have 
more difficulties than Redbrick, and these in turn are more 


problems are not negligible, and have been much neglected. 
Many if not most of the maladjusted students soon cease to 
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case, if they were helped in their personal problems they 
would be more likely Yo remain and become at least moder- 
ately competent students. Of the students who persist, again 
though comparatively few, some do in fact suffer serious 
maladjustment, and the number of those with personal prob- 
lems is large enough to warrant much greater attention. Dr. 
R. F. L. Logan and Miss E. M. Goldberg investigated a normal 
sample of 18-year-old youths registering for military service 
and found that, while they were all remarkably healthy in 
body, 19 out of the 74 were mentally maladjusted in some 
respects and 12 were so mentally disturbed as to make 
psychiatrie treatment advisable [10]. 

The skilled craft students were better than average in this 
small but highly interesting sample, which points the problem 
of those who never succeed in gaining any qualifications. In 
some colleges it is reckoned that about 40%, of the engineering 
day apprentices are able enough to succeed in the Ordinary 
National Certificate Course or gain a City and Guilds Final 


Certificate, but that this is beyond the remainder, who have no: 


outstanding ability and are weak in mathematics [11]. They 
are the ‘B’ and ‘C’ streams of the secondary modern school. 
The point is, however, that they are accepted as craft appren- 
tices in industry and, in the majority of cases, will be accepted 
аз skilled craftsmen at the end of their apprenticeships. 
*Where they have been admitted, they have been taken into 
O.N.C. and City and Guilds courses and have almost as 
quickly slipped out again' [12]. For the good of the student 
and the efficiency of industry, it is essential to provide appro- 
priate courses for them with some suitable mode of certifica- 
tion of their work in a course basis rather than on a summary 
practical examination. 'Тһе cumulative effect of failure is 
damaging to the,student's willingness to work, and to his 
general attitude to life. 

From the foregoing and from general experience, there 
would appear to be good grounds first, for a thoroughgoing 
investigation of the problem, and secondly, for some experi- 
ments to be made in the appointment of a psychologist to 
act as a ‘student counsellor’ in a few technical colleges with 
a sufficient volume of full-time and part-time day work to 
justify it. Thére is also every reason for having a system 
of ‘tutors’, modified to meet technical college conditions. 
There should be members of staff to whom students could 
go for advice in personal as well as educational matters. Ex- 
perience shows that this is much appreciated, for some 
timely advice can be most important in preventing worry and 
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Related to these questions of strain in students is that of the 
kind of education which they should receive, which is the 
perennial problem of the degree of specialisation which is rea- 


sonable or unavoidable. With it goes the question of what 
kind of non-specialist or non-vocational education and activi- 
ties are desirable and feasible. In his Idea of a University, 
Newman asserted that “The man who has been trained to think 
on one subject only will never be a good judge even in that 
one’. Dr. Perey Dunsheath, C.B.E., has paraphrased this to 
fit the present controversy on higher technological education 
thus: “The man who has been trained to think in technology 
only will never be a good judge of technology’, and on this 
rightly bases the case for the inclusion of ancillary sciences, 
the humanities, and the means to promote accurate and 
felicitous expression as well as congenial social intercourse 
within the whole education of the student [13]. Upon this 
capacity for judgement, Sir Richard Livingstone bases his 
definition thus: ‘If I had to define an educated man, I think 
I would say that he is a person who knows what is first-rate 
in as many fields as possible’ [14]. This does not entail the 
impossible tasks of knowing everything, or of meeting everyone 
and discussing everything, of seeing all the best films and not 
missing any of the best things on radio and television, nor of 
travelling everywhere and reading all the latest books; rather 
should the students, through some part of at least some of 
these, and in other ways, acquire first rate standards and the 
power of critical judgement. How are we to do this for our 
students because of and despite their training in science and 
technology, or, more accurately and more modestly, how are we 
to enable them to achieve this to the best of their innate ability? 

This question, which lies at the heart of educational philo- 
sophy, has received renewed emphasis in the post-war years 
in all the controversy about specialisation in the grammar 
schools and the universities, in the alleged narrowness of 
university graduates and even more of technical college 
students, the human problems of management and govern- 
nance in the industrial pre-atomic age [83]. For this reason 
the National Institute of Adult Education, the Association of 
Technical Institutions and of their Principals jointly set up 
m 1952 a National Committee of Enquiry into the Vocational 
and Non-Vocational Elements in Further Education [15].* It 


* This report, Liberal Education in а Technical Age, was published May, 

955: discussed at the Summer Meeting of the A.T.T. in July, 1955, and at 
Annual Meeting of the National Institute of Adult Education in September, 
1955 (details from the Secretaries concerned). 
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would be both unwise and improper to anticipate the Com- 
mittee's Report in anyway, but certain points may be briefly 
noted from the controversy and from existing publications [16]. 

Certain subjects are thought to be necessary or sufficient 
for salvation. Though they are very varied they may com- 
mand the passionate allegiance of the scholar, the researching 
scientist [32] or the earnest educator. Chief among these and 
commanding the widest support is English, mostly to meet 
the technical need to be able to write lucid and accurate 
reports, but extending to urgent exhortations for a thorough 
acquaintance with literature, poetry and the drama [17]. 
Written and spoken English are now becoming almost as 
fashionable as they are important, in the guise of ‘Communi- 
cations in Industry’, to develop which the B.A.C.I.E. Com- 
munications Institute was established (p. 168). It will be a 
great pity, not to say a great danger, if everything has to be 
justified vocationally on these lines, but the student can 
readily be persuaded that his chances of promotion to a post 
of responsibility will be greatly influenced by his capacity for 
lucid and accurate exposition. Even if the student readily 
accepts the need for English in these terms, the teaching will 
fail if it is narrowly confined to such specific matters as report 
writing. Quite insufficient attention is still paid to removing 
the defects of uncfear and uncouth speech (a very different 
matter from trying to impose a characterless standardised 
speech), which is still a strong social barrier and aesthetically 
to be deplored [18]. It is also regrettable, especially for full- 
time students, if wide reading is not encouraged, and some 
acquaintance made with ‘the Great Books’ and some great 
biographies for their own sake, though again there is un- 
doubted vocational gain, for example, in the better human 
understanding thus reached by those in charge of other 
people. Biographies are therefore part of the studies at the 
Administrative Staff College, Henley-on-Thames. 

The study of history is widely recommended, and there are 
many views on its treatment. ‘History is the study of man’s 
slow ascent from savagery to civilisation. We want to make 
people see history like that, and to almost everybody it 
becomes an interesting subject’ [19]. As most students 
usually lack thé time and may also lack the capacity to under- 
take full studies of historical development, various compro- 
mises are worked out. There is also the dilemma of trying 
either to cover the whole ground or to dig deep. We may 
favour a rapid survey as at the Massachusetts Institute of 
Technology or the choice of a particular epoch, as in Professor 
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J. B. Conant's book On Understanding Science. Another come o 


promise is to narrow the field to the student's particular 
industry; but a purely historical approach may lack the help 
that comes from other fields of study. 

The study may move over the detailed social studies of 
different communities, and into case studies such as form 
of many management courses. At their worst, social studies 
are but aggregates of various subjects considered to be useful, 
cultural or edifying, such as some parts of history taken with 
geography, and some psychology and pseudo-sociology of a 
purely descriptive kind. “At best they comprise an integrated 
series of studies designed to make the student aware of their 
Scope, relevance and importance. In no case do they attempt 
the impossible task of making him a specialist in any of the 
Separate disciplines. In order to focus attention on a practical 
method, let us consider the following brief outline of a scheme 
used at the Massachusetts Institute of Technology. 

First two years: Three hours lectures and discussions per 
week; a basic integrated course on ‘Man in Society’. 

Second two years: A choice of electives from the followi 
broad fields of study; history and government; philosophy 
the arts; economics and social science. The following are 
representative examples of many possible ‘electives’; Govern- 
ment and Business in the U.S. Society; International Order; 
U.S. in World History; Development of Ideas; The Growth of 
Democratic Thought. 

In connection with these and comparable studies at other 
institutions, e.g. the Carnegie Institute of Technology, we 
might consider the following questions: 

Are they a consequence of defects in pre-college education 
in the U.S.A. which are alleged to have no parallel here? Do 
they deal with matters more germane to college than to school, 
In requiring wider experience and greater maturity? If so, 
ought not something comparable to be introduced into our 
Senior courses, though in our own English way? Is not the 
experiment at the University College of North Staffordshire 
an assertion that this is necessary? There the studium 


representation of each of the three main groups—the 
Humanities, the Social Studies and the Experimental Sciences. 
Would the position regarding our full-time senior courses be 
met simply by the introduction of management subjects? 
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Can these studies discover the springs of human action and 
behaviour, and provoke reflection on some of the immutable 
questions of values and purpose in transient human existence? 
Do they help people to learn to think for themselves, and 
especially about those things that are of ultimate importance 
for their happiness and that of society? 

The cultural value of a subject would seem to reside in its 
inherent power of generating in the student, under the 
teacher's influence, a wide concern with human activities and 
interests, and a warm understanding of human nature. Tra- 
ditionally it is the non-scientific, non-technological subjects 
and activities which are pre-eminently cultural, the so-called 
liberal or humane studies—literature and languages, history, 
the law, philosophy, polities, and perhaps economies. Each 
subject has its own techniques, and a severe concentration on 
them may limit the cultural potential of the subject as a 
whole. For there is more to all study and education than 
techniques, indispensable though they are. Perhaps it was 
this that led A. N. Whitehead to make his oft-quoted pro- 
testation that “The antithesis between a technical and a 
liberal education is fallacious. There can be no adequate 
technical education which is not liberal, and no liberal educa- 
tion which is not technical; that is, no education which does 
not impart both tethnique and intellectual vision’ [20]. The 
Harvard Committee Report in General Education in a Free 
Society, broadly divides education into general and special 
education; general education which looks first of all to the 
student's life as a responsible human being, and special 
education to his competence in some chosen field of occupa- 
tion[21]. These two aspects are inseparable and Sir Frederick 
Handley Page asserts: 


The solution of our educational problems is not to be found in 
making a false antithesis between these two aspects of education, 
or between these two needs which education meets. The tendency 
to give the scientist a little dose of the ‘Arts’ medicine is the 
result of confusing the liberal and the illiberal with the humanities 
and the scientists. The real distinction is to be found not in subject 
matter, but in method and outlook, whatever the field. 

The challenge to educationalists therefore is to resolve this false 
antithesis of tecbnical education on the one hand and an out-of- 
date view of liberal education on the other. A new society and 
an inceasingly industrial age demand changes in our whole attitude 
to the content and method of education’ [22]. 


In technical education it is comparatively simple to impart 
technique, but how is it possible also to impart ‘intellectual 
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vision'? Let us choose some examples; is it possible in teach- 
ing engineering drawing, or building construction; in the 
group analysis of the metals as in the teaching of atomic 
structure; and in the techniques of spinning and weaving as 
in textile design? Many much more difficult examples could 
be chosen. Is this merely a philosopher's fine phrase or has 
it reality in first-year courses (S.1), or in 5.8, or yet again 
only in advanced courses (e.g. A.2)? Can it have any reality 
at all in part-time courses? Was the savant of Cambridge and 
Harvard judging all students in terms of his own leisure for 
study and intellectual capacity? What proportion of our 
part-time students do we expect to attain to any intellectual 
vision? And what of the rest? Perhaps A. N. Whitehead 
may have had these in mind when he went on to say ‘In 
simpler language, education should turn out the pupil with 
something he knows well and something he can do well. 
This intimate vision of practice and theory aids both. The 
intellect does not work best їп а vacuum. ‘The stimulation of 
creative impulse requires, especially in the case of a child, 
the quick transition to practice. Geometry and mechanics, 
followed by workshop practice, gain that reality without 
which mathematics is verbiage’ [20]. The practical aspect is 
also well taken by Sir Richard Livingstone: 


I define an educated man as one who knows what is first rate in 
as many fields as possible. I like to think that a desire to do some- 
thing first rate is a fundamental human instinct though I realise 
that human limitations of intellect, physical strength, education 
and opportunity prevent most of us accomplishing that desire [14]. 


For each level of practical skill or work there is an appro- 
priate standard of excellence, which the teacher by example 
must firmly hold before his students. Exhibitions of work 
and college open days are valuable in bringing before students 
(as well as parents, employers and the general public) work 
of high quality produced mainly by their fellow students. 
Students in a technical college are likely to be more fortunate 
than many in a university in this respect, particularly if their 
college has a school or college of art within it or associated 
with it. 

Many people are agreed—perhaps too many—that the sheer 
Pressure of time in part-time courses makes inevitable the 
postponement of humanistic subjects until after the comple- 
tion of the main technical courses, How far should students be 
encouraged to take courses leading'to professional qualifications 
in Management, courses likely to take several years on the top 
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of five to seven years of technological studies? Should not the 
promising students be released for intensive full-time courses of 
training, modelled on the Henley Administrative Staff College 
though of a duration and intensity relevant to the particular 
level of management concerned? (рр. 188, 373). As technical 
education is not an end in itself, should not management 
courses form a bridge from technical to adult education? Why 
does adult education not reach the same numbers as technical 
education? Need the ratio be so small as 66,000 to about 
500,000 (i.e. after allowing for age differences and the varied 
interests of the total 2,000,000)? Is it because adult education 
has been too purely university in type? Should not it first of 
all be based for the many on their work as argued by Guy 
Hunter? [23]. 

In seeking reasons for this apathy towards adult education, 
Dr. Ernest Green finds one in the preoccupation with voca- 
tional training, and ‘comes to the conclusion that the nine- 
teenth-century emphasis on education for a job is still the 
main obsession both of the school and the products of the 
school’. The groups to which he referred in the question, 
*Would the group feel that further education of the instruc- 
tional type is “ап end in itself", were ‘almost unanimous that 
there was no evidence to indicate that technical and profes- 
sional training (further education) developed any interest in 
the humanities and liberal education, and most of them 
agreed that it was viewed as “ап end in itself” [24]. While 
some criticism may be levelled at the method of enquiry 
which was used, nevertheless anyone engaged in technical 
education should seriously consider this conclusion and deter- 
mine the truth of it within his own experience. It will not 
be difficult to discover how weak are the links between tech- 
nical and adult education in his area, and how few of his 
students go or are encouraged to go on to adult education. 

We may indeed wonder how many of our students do fulfil 
their educatión within this next stage, of which Sir Winston 
Churchill, K.G., has written in memorable terms: 


How many must there be in Britain, after the disturbance of 
two destructive wars, who thirst in later life to learn about 
the humanities, the history of their country, the philosophies of 
the human гасе, “апа the arts and letters which sustain and are 
borne forward by the ever-conquering English language? This 
ranks in my opinion far above science and technical instruction, 
which are well sustained and not without their rewards in our 
present system. The mental and moral outlook of free men study- 
ing the past with free minds in order to discern the future demands 
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the highest measures which our hard pressed finances can sustain, 
I have no doubt myself that a man or woman earnestly seeking in 
grown-up life to be guided to wide and suggestive knowledge in 
its largest and most uplifted sphere will make the best of all 
pupils in this age of clatter and buzz, of gape and gloat [85]. 


Full-time students generally spend too many hours in class 
under the guidance of teachers and too little in private study, 
for which library and other facilities have been lacking [25]. 
The proportion of time which should be spent in study and 
homework has not been fully discussed for them, though it 
has for part-time students for whom it is acute. Nevertheless 
before we leave the question of studies we may note a passage 
from Francis Bacon's essay thereon: 


То spend too much time in studies, is sloth; to use them too 
much for ornament, is affectation; to make judgment wholly by 
their rules is the humour of a scholar; they perfect nature, and are 
perfected by experience—for natural abilities are like natural 
plants, that need pruning by study; and studies themselves do 
give further directions too much at large, except they be bounded 
in by experience. Crafty men contemn studies, simple men 
admire them, and wise men use them, for they teach not their 
own use; but that is a wisdom without them, and above them, 
won by observation. Read not to contradict and confute, nor to 
believe and take for granted, nor to find talk and discourse, but 
to weigh and consider. 


Out-of-class activities and opportunities are vital to the 
wider education of students and, while there are some excel- 
lent exceptions, the general standards of facilities and ameni- 
ties still need to be raised. In the best examples the range 
of activities is every whit as wide as in any university—games, 
Sports, music and drama, dances and socials, all manner of 
Societies in which students intermingle to their mutual enjoy- 
ment and wider education. In most colleges there is a 
Students’ Union and the degree of responsibility it carries is 
a most important influence in developing a lively sense of 
responsibility in the student. Full-time students in technical 
colleges with good social and athletic facilities are in no 
different position from those in Redbrick and as adequate 
residential facilities seem remote (р. 563), much thought is 
being given to ways of improving the social education of 
students. Few technical colleges have large or adequate 
hostel accommodation, but more have systems of registered 
lodgings. Residence is of great importance and should be 
made available at regional colleges [26]. 
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'The main problem in,the technical college is with the part- 
time student whose brief weekly contact of crowded teaching 
time makes it very difficult to achieve worthwhile activities. 
As Sir Geoffrey Vickers, V.C., has remarked, *collegiate life 
tends to be inversely proportional to the mean travelling time of 
students'[34]. Many of these students are already attached to 
works clubs, old school associations, youth clubs and churches, 
so that the need is not so great as the total numbers would 
suggest. Nevertheless many are not so attached and in any 
ease there should be opportunities for fresh activities on the 
premises. Each 'day' can be organised as an entity, with its 
own organisation of class representatives and council, but this 
is easier with the county college age range than with older 
students, who resent being organised. They must be free to 
select their choice from a number of offered activities and also 
to organise their own. General college activities should be 
offered on each day in sequence and not confined to a single 
day a week. 

Both in getting these activities under way and in helping 
students to feel they belong to the college, it is very desir- 
able to hold special occasions such as a college assembly, if 
need be on each successive day in a week early in the first 
term [27]. Some few colleges hold a college service (pp. 47, 51) 
or a founder's day ceremony. Prize givings are held though 
probably not so frequently as formerly. One reason is the 
greater size of colleges which makes such occasions either very 
selective or too onerous. Another reason is the inherent 
delays on the delivery of certificates from external examining 
bodies so that, if their arrival is awaited, the lapse of time 
means that many students have changed their jobs, moved 
away or gone into H.M. Forces. For medium-sized colleges 
with a limited catchment area they have good publicity value. 
In the larger college, departmental occasions may be made for 
the presentation of special college or national awards. 

The impact of National Serviee is important in that it 
upsets some students, and they need sympathetie understand- 
ing both before and afterwards [28]. As already noted, most 
day-release students and those in certain approved courses 
may have their service deferred, and this has been 
advantageous all round (p. 81). 

Finance in the shape of scholarships and grants or wages 
looms large in the student's mind, and expert advice ought to 
be available to him on all these. For full-times courses, 
scholarships and awards or grants are available from the local 
education authority concerned for a suitably qualified student, 
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and their value is usually determined by the parents’ income, 
At the national level there are technical state scholarships and 
scholarships for mature students awarded by the Ministry of 
Education since 1949. The total number of awards is shown 
in Table 47 [29]. 

TABLE 47 


SCHOLARSHIPS AND OTHER AWARDS 
(England and Wales, 1953) 
Awards 
Offered and Total Awards 
Accepted in Current in 


1953. 1953-4 
State Scholarships (G.C.E.) 2,086 5,022 
State Scholarships (Supplementary to holders of 
University Awards) 1,416 8,825 
Technical State Scholarships 119 857 
Scholarships for Mature Students 80 87 
TOTAL 4,251 9,891 
Local Education Authority Awards: 
Major Awards to Universities 9,000 26,361 
Minor Awards, Bursaries, etc. 928 4,269 
Major Awards to Further Education Establish- 
ments 2,767 6,560 
Minor Awards 3,622 7,848 
TOTAL 16,817 45,088 
GRAND TOTAL 20,568 54,929 


Inspection of Table 47 gives a strong impression of a lack 
of balance in awards to students at the universities and the 
technical colleges, especially when it is compared with the 
numbers of students in comparable full-time courses in Table 
48 [30], and remembering that less than a quarter of the 
Technical State Scholarships were taken up in the technical 
colleges, the remainder being held in the universities [31]. 


TABLE 48 


RELATIVE PROPORTION ОЕ STUDENTS IN COMPARABLE COURSES ON SCIENCE 
AND TECHNOLOGY IN UNIVERSITIES AND TECHNICAL COLLEGES 
(England and Wales, 1953-4) [29] s 


Universit: 
Full-time. Technical Colleges 
Students Full-time Part-time Day 
Science 14,712 3,236 8,341 
Technology 7,886 5,407 18,421 
Toran 22,598 8,643 26,762 


Percentage of total in attendance 26.7% 17-996 (A) — 7-295 (A) 


Note (A) Percentage taken of respective total (which do not include art) 
namely, 48,202 full-time and 371,504 parttime dus 
This analysis does not include the large number of students taking courses 


for degrees ànd final rofessi Manors каб, wee ical 
colleges, professional qualifications in evening courses in techni 
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The position regarding awards to students to attend the 
technical colleges fronf the local education authorities has 
greatly improved in recent years, but there are still anomalies. 
For example, cases still occur where the award is less to a 
student attending a degree course at a technical college, as 
compared with a degree course at a university or university 
college in flat contradiction of the Ministry's recommendations 
(Circular 252 and Admin. Memo. 425) [31a].* In other cases 
awards have been refused for research on the grounds that such 
grants are a national matter. Scholars from grammar schools 
are not allowed to take up state scholarships in technical 
colleges, not even internally recognised colleges of London 
University. "Technical State Scholarships cannot be held in 
Higher National Diploma courses even though these are 
recognised for the special grant for advanced technology under 
Cireular 255. The value of a Ministry's State scholarship 
depends on a parental means test, and yet the Ministry cir- 
culates details of the National Coal Board Scholarships which 
draw special attention to their freedom from this restriction. 

This last point relates particularly to the urgent necessity of 
encouraging enrolments in sandwich courses, or students to 
transfer from part-time to full-time degree and other advanced 
courses (p. 86). Such students have been earning for some 
years and may be éhrning good wages and have prospects of 
promotion even if they stay as they are. They are under- 
standably loth to become dependent on their parents again, 
and still more to be the cause of a marked reduction in the 
family standard of living to which they have been contribut- 
ing. Moreover, under the parental means test system the 
student cannot be told in advance what he will get (and may 
have to sacrifice), and delay and disappointment dash the 
hopes of students,and staff alike. If sandwich courses and 
transfers to full-time courses, especially for students from the 
smaller firms, are to increase as they should, this problem of 
awards must be solved, and preferably by a new technological 
state award separate from the university orientated Technical 
State Scholarship. Against this urgent peacetime picture of 
increasing such training and education, it would be of particular 
interest to know the annual cost of advanced training in the 
Services, with residence of coursein, forinstance, such establish- 
ments as the Military College of Science, Shrivenham (p. 542). 


* On 26th April, 1955, the Minister announced welcome revised conditions 
and rates of award for State Scolarships, and these were published in Admin. 
Memo. 502 (27th April, 1955). Sir David Eccles also expressed the hope that 
the local Authorities would adopt the same scales and rate for winners of 
their awards (Hansard, Col. 788, 26th April, 1955). 
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CHAPTER XVIII 


STAFFING AND ADMINISTRATION 
OF COLLEGES 


Or prime importance to the students is the quality of the 
teaching staff of the college, and of great importance to all 
concerned is the proper administration of the college so that 
its educational aims and work are not hampered or frustrated. 
Certain aspects of internal administration have been dealt 
with (Chapter XVI), which here we illustrate by means of 
Diagram 32 which may serve as a general pattern. 

Diagram 32 is but one pattern with many variants, and the 
degree to which is it followed or improved upon will depend 
on the size and nature of the college work, and local arrange- 
ments and history. The diagram would be too complicated 
if all the eross connections were put in, e.g. that the refectory 
supervisor may be responsible to the head of domestic and 
catering department for the catering side of the work, and to 
the registrar for accounts and related matters; or that the 
registrar may attend the heads' meeting as required or act as 
the secretary of the board of studies. The groups represented 
in oblongs in Diagram 32 are the main collective means of 
considering and carrying out the work and activities of the 
college, and maintaining the maximum freedom for all con- 
cerned (p. 503). The details of internal college administration 
cannot be dealt with here, but one major point remains. 

Тһе question arises from time to time as to what is a good 
size for a college, or whether there is an optimum size (p. 509), 
but there is no simple answer. Rather is the question one of 
asking, for a given size of college, what is the form of organisa- 
tion which will best serve its purpose, namely, the education 
of its students and its service to industry and the community. 
From time to time and especially in а growing institution, 
there is need to subject the administrative means to a critical 
scrutiny to ensure that the college can the better achieve its 
aims. As our colleges are closely concerned with training for 
administration and management, it would ill become us not 
to give much thought to our own internal administrative 
problems—for the good of the students. 

The academic staff, including principal, vice-principal and 
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heads of department are appointed in England and Wales | 
upon salary conditions laid down in the Burnham Technical 
Report [1]. The Burnham Committee was reconstituted 
under the 1944 Education Act, and the Main Committee deals 
with salaries of teachers in primary and secondary schools, the 
Burnham Technical Committee dealing with further educa- 
tion including technical, art and commercial institutions 
under the local education authorities, but excluding training 
colleges and agricultural institutions. The Burnham Tech- 
nical Committee has 13 members in each of two panels, one ~ 
representative of the local education authorities, the other of 
teachers in further education (Appendix, p. 616). The 
secretary of the authorities’ panel is the secretary of the Asso- 
ciation of Education Committees, and that of the teachers’ 
panel is the secretary of the Association of Teachers in 
"Technical Institutions. The chairman of the Burnham Com- 
mittee is appointed by the Minister, and he may be advised 
by officers of the Ministry. $ 
The Burnham Main Committee meets first in considering а 
request (by either side but usually the teachers) for a revision 
of salaries, and on reaching agreement the proposals are sub- 
mitted to the Minister. After the Main Committee has met 
the Technical Committee meets and, when it has reached 
agreement, its proposals are submitted to the Minister 
through the Main Committee. The Minister may not alter — 
the agreed Report and can only accept or reject it, and so far —. 
has always accepted it.* Thereupon the Minister issues an 
Order requiring the local education authorities to pay salaries 
in accordance with the provisions of the Burnham Report. 
Unlike the Whitley Councils, under which the salaries of local 
government officers are determined, there is no provision in 
the Burnham Committee procedure for reference to arbitra- 
tion of disputes between the panels [2]. This has not hap- 
pened in practice until recently when the authorities’ panel of 
the Technical Committee were authorised by the local 
authorities to ratify the proposed revision of scales as from 
April, 1954, whereas the majority of the teachers’ panel were 
required to reject the proposals. As a result no teachers in 
further education received revised salaries until Ist August, 
1954, and until then many were receiving less than colleagues 
in the schools since the Main Report had been accepted. Out 
of this unhappy period has understandably come a demand 


* Ministry of Education Admin. Memo. No. 500 (April 22, 1955) gives effect 
to equal Рау increments agreed by the Burnham Committee to equate men’s 
and women’s salaries after a seven-year period. 
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from the teachers for the clarification of Burnham procedure, 
particularly with regarë to this question of arbitration should 
а dispute again arise, 

The Burnham Technical Report, 1951, was a marked change 
from the previous one in the degree of flexibility it offered in 
the determination of establishments of teaching posts, in 
regard to the proportion of university, advanced and school 
standard of work carried out in the institutions. The grades 
of teaching posts, in increasing seniority, are Assistants Grade 
A, Assistants Grade B, Lecturers and then Senior Lecturers 
whose maximum under the 1954 Report is £1,215 р.а. Heads 
of department salaries range up to £1,665 max. p.a. for a grade 
V Headship. This should be compared with a university 
senior lectureship of £1,750 max., or a readership of £1,850 
max. It is far behind a professorial salary (£1,900-£2,300, 
perhaps with additional supplementary allowance [8]), despite 
the fact that the head may have several hundred students 
taking degree or equivalent courses (e.g. for A.R.I.C.), 
together with students on research and many, perhaps over 
200 students in post-graduate short courses. This newly 
increased salary differential is bound to have a serious effect 
on the future of such senior departments in regional colleges. 
The 1951 Report named for the first time the post of vice- 
principal, who ma¥ or may not be a head of department, 
and if not the salary must be approved by the Minister as 
must also that of the Principal. This belated official recog- 
nition of the post of vice-principal is a sign of the fact that 
colleges are open for 16 sessions a week (morning, afternoon 
and evenings, Monday to Friday, and Saturday mornings) 
and no one can reasonably be expected to be there the whole 
time. Moreover, the external duties required of principals 
have markedly increased since the war; these include relations 
with industry and participation in the work of regional, 
professional and examining bodies important to the college 
and to the cause of technical education generally. The 
number of the other posts mentioned and the grading of 
departments are entirely within the determination of the 
local authorities under the general guidance of the Report. 

In Seotland the scales of salaries are prescribed by the 
Secretary of State after consultation with a council or other 
body representative of the education authorities and the 
teachers employed by them. The representative body at 
present is the National Joint Council to deal with salaries of 
teachers in Scotland. In terms of section 79 of the Education 
(Scotland) Act, 1946, it is the duty of the education authorities 
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to pay to the teachers in their employment salaries in ассо 
ance with these scales. . 


Part-time teaching staff make an indispensable contribu- 
tion to the work of technical institutions, coming as they do. 
from all walks of life, and particularly welcome are those 
with wide experience and holding positions of responsibility 


no mere technician; he is also an interpreter of the modern 
world' [4]. If that does not require an educated teacher, 
nothing does, Arresting though the contrast is, the issues | 
are not quite so simple. Education and training are not 
mutually exclusive, without inter-relationship; education is 
seldom achieved or received without training, and training is 
seldom without educative value. Though the exceptionally | 
educated man may teach exceptionally well (perhaps at no 
Initial expense to his students), most will gain from training 
and further education related to teaching, provided this too 
is of good quality, 

А Apart from teachers of art (p. 312), few full-time teachers 
in technical colleges in the past had taken a full-time course 
of training for a teacher's diploma or certificate. Some had 
come with arts or science degrees from the universities via a 
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department of educatipn, but the greater part had joined 
the staffs of technical colleges direct from industry or 
commerce, usually after a spell of part-time teaching in the 
evenings when they have tried their hand out and got a liking 
for teaching. Until early 1946 no full-time teacher training 
was available for men and women with technical qualifications 
and industrial experience [5]. Then the first training college 
was established at Bolton, and housed within the technical 
college, the second in September, 1946, in London at the 
North Western Polytechnic, now separated as Garnett Col- 
lege, and the third in Huddersfield in January, 1947 [28]. 

It is impossible for any one college to provide for the very 
wide range of subjects each of which will require the teaching 
of special method. With a main core of building, commerce 
and engineering, the colleges therefore specialise somewhat 
as shown in Table 49 [6]. 


TABLE 49 
TECHNICAL TEACHER TRAINING COLLEGES 
ANALYSIS OF ADMISSIONS ACCORDING TO SUBJECT QUALIFICATIONS 


Total 1946 to 1954 inclusive Grand Total 
Hudders- 
Bolton London field inclusive 
Bakery and Confectionery 30 — — 30 
Building 260 — 165 425 
Catering — 18 — 18 
Commerce 196 256 151 603 
Engineering 280 142 167 599 
Mining 43 — — 43 
Painting and Decorating —- 21 — 21 
Printing — 85 — 35 
Science 30 — 65 95 
Tailoring — — 6* 6 
Textiles 23 — 6* 29 
Women's Trades = — 161 — 161 
Other = 99 85 184 
Toran 862 732 645 2,249 


* 

The course is arranged on traditional lines of study com- 
bined with teaching practice. The study may include some 
revision or broadening of the technical subject matter, but is 
mainly concerned with the teaching process, the teacher and 
his work, the student's nature and motives and how he 
learns, and something of the background and philosophy of 
education. Teaching practice, of about 12 weeks divided into 
two separate periods, is spent in technical colleges in the 
region of the college. Dr. Eric James has argued for a much 
greater proportion of such teaching practice and has also 

* Ceased training at Huddersfield in 1950. 
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“used the analogy of clinical experience in speaking of ‘walking 
the schools’ [7]. The argument is in fact that for sandwich 
courses (p. 86), in recognising the very great importance of 
practice and observation on the job under the guidance of 
expert practitioners. We may wonder whether this stimulat- 
ing controversy will radically affect these newer colleges. 

A further comparison [5], given in Table 50, shows the first 
appointments taken up on completion of the course. 


TABLE 50 
TECHNICAL TEACHER 'TRAINING COLLEGES 
FIRST APPOINTMENTS OF STUDENTS ON COMPLETION OF COURSE 


Total 1945 to 1954 Grand Total 
inclusive 1954 inc. 
Hudders- 
Bolton London field No. 96. 
Technical Colleges 500 988 484 1,972 62-6 
Secondary Technical Schools 99 76 48 223 10-2 
Secondary Grammar Schools 20 192 10 — = 
Secondary Modern Schools 167 — 39 — — 
Day Continuation (and simi- 
lar) Schools 7 (A) 7 504 22:9 
Other Schools 18 — 44 — = 
Failed, withdrawn and/or re- 
turned to Industry 36 80 18 79 3:6 
Overseas, Colombo Plan 15 = = 15 0-7 
Torat 862 686 645 2,198 100 


0 


A) Included in Technical Colleges total. 


Table 50 thus shows that of the students trained in the 
technical teacher training colleges about two-thirds take up 
posts in technical colleges and one-third in schools. This 
unexpectedly high proportion going into the schools provokes 
Some further consideration of the work of these colleges. 
They appear to be fulfilling a need in secondary education 
which has not been met by the two-year teacher training col- 
leges, and it is questionable whether these cau meet it in 
terms of training men and women with that previous indus- 
trial experience so desirable for teachers in these particular 
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still on the same salary scale (Grade A). Technical college . 
work unquestionably ж more arduous in that the teachers 
must cope with so many different groups of part-time day- 
release students, with full-time students, and with evening 
classes as an integral part of a normal teaching time-table. 
There is no status of ‘qualified’ teacher in further education, 
as is required in primary and secondary education. Any 
absolute requirement of this for all teachers in further educa- 
tion would probably be very strongly resisted, not least 
because it would certainly cut down the supply of valuable 
recruits. At the moment there is no likelihood that this will 
or can possibly happen. The three colleges have turned out 
2,193 trained teachers of whom 1,372 have taken up posts in 
further education out of a total of about 9,985 full-time 
teachers engaged therein [25]. In addition some university 
graduates (mainly science and arts) who have taken a teacher's 
Diploma are appointed each year to technical colleges. But 
the proportion of trained teachers is still small and in- 
dicates a strong need for expansion, especially when it is 
very probable that the proportion of full-time to part-time 
teachers is too low. Great opposition was therefore raised to 
the proposal to close the Bolton Training College in 1954. 
The dispute was referred by the Minister to the National 
Advisory Council én the Training and Supply of Teachers, 
and the final upshot was that the proposal was dropped.* 
Teacher training is provided in other ways, some of which 
are in the experimental stage. Of these, the in-service teacher 
training courses are an attempt to provide training for full- 
- time teachers recruited direct from industry and commerce 
after they have been teaching for about two years. They 
thus have ample background of experience for the course, 
which should increase its effectiveness greatly. Under this 
system, first introduced in Manchester and District [8] and 
then in Nottingham [9], the teachers attend the course one 
day per week for three terms, with pay and, if need be, 
travelling expenses. The courses comprise general and special 
teaching methods, together with a brief treatment of such 
general topics as educational psychology and history, more 
especially the organisation of technical education. As experi- 
ments they have had their difficulties, especially in dealing 
with too wide a group of special subjects. "These will be 
* In May, 1955, the Ministry sent a letter to Local Education Authorities 
stating that, because of expansion and especially with the increased building 
programme under Circular 283, a further 2,700 teachers are likely to be required 


in technical colleges during 1958-9. To meet these requirements the three 
colleges hope to inerease their annual output to about 350 teachers per annum, 


588 TECHNICAL EDUCATION 


reduced by further consultation between the staffs of the 
training colleges and the principals concerned, and by rota- 
tion of subjects over the years so as not to offer too wide a 
choice in any one year. Such courses are best run on a 
regional basis, with great advantage in the intermixture of 
teachers from many colleges. Staffing will depend on the 
resources of the region and may include staff of the technical 
teacher training colleges, university departments of education, 
H.M. Inspectors, directors of education, principals of technical 
colleges and a panel of highly competent teachers in the 
different subjects from the various colleges. "These courses 
will probably be increasingly linked with the recently intro- 
duced City and Guilds Technical Teachers Certificate, which is 
being established mainly for part-time teachers. The scheme 
will probably facilitate the transfer of part-time teachers to full- 
time staff, and some see in it a threat to the work of the three 
training colleges, even though the Certificate does not convey 
qualified status or carry a salary increment. The course of 
instruction must be approved and comprise at least 150 hours 
of instruction and teaching practice under supervision (p. 152). 

These in-service courses are much more practicable, if more 
limited, than two other proposals which have so far come to 
nothing. The McNair Committee Report [10] suggested 
secondment to the training colleges full-time for a month or 
six weeks at recurrent intervals over a period of two years, 
and the second was the Ministry’s proposals of one term 
full-time at the training college [11]. 

These in-service teacher courses are a logical development 
of the much longer established evening courses for part-time 
teachers [12]. As most of the would-be ‘student-teachers’ 
are working full-time in industry or commerce and have many 
responsibilities the courses are necessarily short and restricted 
in scope, but have nevertheless proved to be valuable. One 
present pattern is a course of eight weekly two-hour meetings 
on general method and four on special method.’ The special 
method may be advantageously taken as a one-day school on 
a Saturday, comprising demonstrations by selected teaching 
staff, with discussion to follow on methods and techniques of 
teaching, rather than on the content of the subject taught. 
Certain of the larger authorities arrange short courses or con- 
ferences, including some on a week-end residential basis, for 
their teachers, both full-time and part-time. A positive value 
in these is the heightened sense of belonging to the profession 
and working together in a good cause. 

Short courses are offered by the Ministry of Education, 
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usually at the end of the summer term, with residence in such 
attractive surroundings as the ancient universities. Though 
there has been some falling off [13], these courses are very well 
supported, which is both a testimony to their quality and to 
the enthusiasm of the teaching staff. They are organised by 
H.M. Inspectors who year by year gather interesting and com- 
petent lecturers to deal with various aspects of the particular 
subject of the course, be it bakery or building, catering or 
chemistry, engineering or English subjects. The amount of 
thought, time and planning required for a successful course is 
seldom realised even by those who attend, but there is no 
doubt that these courses have made an invaluable contribu- 
tion to the quality of teaching in technical education. In 
view of certain misleading notions abroad about the relation- 
ship between the state and education in this country, it 
should perhaps be emphasised that these courses are not occa- 
sions for the heavy handout of inspired Ministerial policy, 
and of instructions for teaching method and content in the 
ensuing year [29]. Far from it, they are occasions of free, 
stimulating discussion and interchange of views and teaching 
experience, as free of governmental thought control as are the 
universities and the University Grants Committee. 

Since the war there has been the important development of 
exchanges of teachers in schools with those of foreign coun- 
tries, more markedly with those of the United States. 
There have also been many similar visits of university staff 
abroad, but regrettably there has been nothing comparable 
with those of technical institutions. Perhaps the most effec- 
tive cause has been the fact that the British technical institu- 
tion has no analogue abroad and in the U.S.A., for example, 
is apt to be taken for a vocational school, though a major 
college approximates much more closely to many an American 
urban university [14]. Inter-change between dissimilar insti- 
tutions or those felt to be very dissimilar, is difficult to 
arrange, especially when they have deep roots in industry and 
the staff concerned also act as industrial consultants, with 
connections which could scarcely be maintained by visiting 
staff. Nevertheless; much greater effort should be made to 
surmount these difficulties, for such service abroad can be 
profoundly stimulating. 

Searcely less remote and certainly no less desirable is the 
practice of sabbatical leave for staff to go abroad for study 
and research. Under the auspices of the Anglo-American 
Productivity Council many a visiting group or ‘working-party’ 
has been to the U.S.A., and has contained a representative of 
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the technical colleges. Valuable as the experience gained has 
been, as must have been evident to the governing bodies con- 
cerned, it is nevertheless subject to severe inherent restric- 
tions; there is even greater need and desirability for single 
visits, which are relatively unorganised and far more flexible 
in response to fruitful personal contacts with other teachers, 
scholars and.research workers, "This idea of returning to or 
adding to the sources of experience, if not of inspiration, is the 
reason for facilitating the return of staff to industry, but this 
also has so far not been successful (p. 213). 

Directly related to the quality of teaching is what might be 
called the literature of technical education. First and fore- 
most is the scientifie and technical literature in the journals 
of learned societies and professional institutions and societies, 

'the many publications of leading industrial firms—in short, 
an ample range of publications, both permanent and ephe- 
meral, likely to contain essential information and stimulating 
ideas, such as ought to be readily accessible in a college 
library. Secondly, not far behind in importance but far below 
in supply and achievement, is the literature of the theory and 
practice of teaching in technical institutions. Until the post- 
war period there was nothing of consequence, for the teacher 
training colleges and the university departments of education 
were not related tonor interested in technical education, includ- 
ing the junior technical schools (pp. 94, 586). The setting up 
in 1946-7 of the three training colleges for technical teachers 
resulted in a new journal, the Vocational Aspect first published 
in 1948, which has justified itself as a means of getting news 
and views and the results of investigation and experiment in 
technical education [15]. Its value, as shown by the many 
references in these pages, should continue to increase, and 
all technical teachers should be familiar with it and competent 
ones, with interesting ideas and experiments, should be ready 
to contribute to it. Though its function is different, it has in 
part made good the regrettable demise of the journal Further 
Education, which is also being offset by the attention now 
being given to technical education by the Journal of Educa- 
tion, and the “Technical Education? supplements in Education. 
We may also note the Handbook for Part-time Teachers, pub- 
lished by the Yorkshire Council of Further Education [16]. 
Of a different kind but also valuable are the Bulletins of 
Engineering Laboratory Practice, published by the Manchester 
College of Technology. The first issue, in electrical engineer- 
ing, was produced in 1948, ‘to improve an important part of 
the teaching in colleges and universities. These elaborate 
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in a detailed way the Notes for Guidance and Suggestions 
for Experiments, pulflished by professional institutions in 
connection with National Certificate schemes, and form 
the beginnings of what has long been needed, the analogue 
of T'he School Science Review, for technical institutions. 

Quality of teaching is supremely important but, because of 
its effects, questions of quantity certainly cannot be neglected. 
The first question is that of determining what are reasonable 
teaching hours, ‘contact’ teaching hours as they are often 
called, in relation to the grade of work and other responsi- 
bilities which the teacher may have, including research or 
administration, as for a head of department. Nothing is laid 
down and published by the Ministry as to what are minimum 
or maximum contact teaching hours for full-time teaching 
service (see below) and this is a matter for the local authorities, 
who collectively have wisely never published any figures. 
Quite apart from the extreme difficulty of laying down rigid 
rules in so complex a system as technical education, there 
would be the unfortunate human tendency for some authori- 
ties to regard the maximum figure as minimum requirements, 
and some teachers in an unprofessional manner to regard 
minimum figures as maximum commitments. No figures will 
therefore be given here, despite the frustrated feelings of these 
two minorities, fof the good and sufficient reason that the 
arrangements should be subject to reasonable discussion in 
the light of all the particular issues involved. Three further 
points must nevertheless be made. 

The first is that experience generally shows that contact 
teaching hours tend to be too high, rather than too low, thus 
adversely affecting the quality of the work, and this may be 
because the local authorities or the governors are not suffici- 
'ently aware of the inseparable preparation, marking and other 
duties involved. ‘There are not lacking disingenuous people 
who persistently ignore such duties in comparing a teacher's 
hours with à working week in industry. The second is the 
case of the teacher with a full teaching timetable who takes 
on evening work on extra pay, perhaps four to six hours a 
week, and whose teaching suffers from persistent overtime. 
When a teacher is recruited direct from industry, he may have 
to face a drop їй salary unless he takes on extra teaching until 
by annual increments the gap is made good. The danger then 
is that he comes to have a vested interest in overtime. In 
any сазе it is unfortunate that a teacher taking up a new 
appointment which taxes his time and energies should need 
to do such extra work, and further, that the general level of 
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salaries should make it very diffieult to stop persistent 
overtime. è 

The third point is to note the Ministry’s important Circular 
94, Research in Technical Colleges (issued 8th April, 1946), 
wherein the needs of research are balanced against the need to 
ensure that sufficient teaching service is rendered to constitute 
full-time teaching service for superannuation purposes. ‘The 
minimum number of hours which may in general Бе regarded 
as constituting full-time teaching service is 1,080 a year, of 
which three-fifths must be devoted to “actual teaching”. 
“Actual teaching” includes duties connected with teaching 
such as organisation, preparation and marking of papers. 
Where research work involves the actual instruction of 
students it may properly be included under the heading 
“actual teaching”. ... Other research work which is related 
to teaching will fall within the remaining two-fifths of the 
minimum time required.’ It is also possible for the teacher 
to devote the whole of his time within the college for a limited 
period to a particular piece of research provided that the work 
is related to his services as a teacher. This interrelatedness 
is very important in its two-way effect [26]. This Circular 
has provided a valuable stimulus to research in technical col- 
leges, but even so insufficient advantage has yet been taken 
of its progressive recommendations. ә 

Mention of staffing in relation to research invites compari- 
son with the universities in the matter of staffing ratios. Their 
overall staff/student ratio (which obscures much variation) 
rose from 1 : 10 in 1988-9 to 1 : 8 in 1951-2 [17], and to 
about 1 : 7-5 in 1952-3 [18]. This ratio compares very unfay- 
ourably with that of the Royal Military College of Science, 
Shrivenham, with 398 students and 78 comparable teaching 
staff, ie. 1 : 5:5 (exeluding demonstrators and scientific 
assistants [19]. If a great deal of research is undertaken the 
cost per student place which may be largely determined by 
the staffing, should be compared not with the average cost in 
schools or colleges but with the much higher cost of maintain- 
ing a graduate on research in industry. This matter will 
become increasingly important as Circular 94 is implemented 
in the major colleges. 

The staffing ratio of a college is largely influenced by the 
nature of its work, and it is complicated by the fact that there 
is a large volume of part-time work staffed by visiting part- 
time staff. What with this general factor and that a college 
at present may have work ranging in standard from first 
year Ordinary National Certificate to post-graduate courses 
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and research, and that colleges vary so greatly, valid com- 
parisons are extremely difficult to obtain. Nevertheless it is 
very doubtful if the major colleges compare at all closely with 
the universities in the staff/student ratio for comparable 
courses; a ratio of 1 : 15 at best is probably nearer the mark. 

The Minister of Education keeps check on the quality of 
technical as of other branches of publie education by means 
of general inspections conducted by Н.М. Inspectors. А 
panel of inspectors, including specialists for the various sub- 
jects taught in the institution, is appointed, and is first of all 
supplied on request with data of the history and evolution of 
the work of the college; its present work, trends, enrolments in 
courses and catchment area of students; governance, staffing, 
examination results and so forth. Then the panel becomes 
immersed in a critical appraisal of the work of the college 
during a period depending on the size, nature and complexity 
of the college and its work, but is usually one week. The main 
conclusions of a draft report are discussed first with the 
principal and then presented orally to the governing body of 
the college, and finally a written report is approved by the 
Minister. The printed report may not be published without 
the permission of the local authority and the Minister. Two 
views may be held, about such general inspections; that they 
are a regrettable necessity as a proper check on the expendi- 
ture of publie money, and that they constitute a welcome 
opportunity for members of a profession to give an account of 
their stewardship. 

Many if not most teachers in technical institutions have а 
very wide range of students in age, background and general 
interests, in their classes each year and over the years. They 
need therefore to be not only competent specialists, but 
also to have wide interests and generous sympathies. They 
should be interested, as all teachers should be, in their students 
as persons apd be genuinely concerned to help them. If their 
teaching is ‘just a job’ with no sense of vocation, it carries its 
own condemnation, but with penalties for the unfortunate 
students. They will need special sympathy with the student 
working under difficulties at home or at work, and with the 
difficulties of the part-time student arising from courses with 
syllabuses overloaded by the rapid advances of science and 
technology. They will try to take account of these by a re- 
current revision of lectures and practical experiments, and 
should not merit the scorn of the student who spoke of ‘the 
veteran teacher with veteran notes’. 

Each class and student will require particular consideration, 


5H TECHNICAL EDUCATION 


which is the argument against overloaded timetables and 
too large classes, especially if they are'seen for only an hour 
ortwoa week. Care will be taken to use the most appropriate 
methods, including visual aids, while being slavish to none. 
Duplicated notes may be supplied where reasonable (requiring 
secretarial assistance accordingly), but the student should 
also be trained to take his own notes—not immediately on 
starting but over a longish period as it is a difficult art to 
learn—so that he becomes less and less dependent on dictated 
or written blackboard notes. This question of notes looms 
large in part-time students' minds, as does the question of 
homework which must also be reasonably handled. Its pur- 
pose, as that of note-taking, indeed the aim of all teaching, 
should be to enable the student increasingly to think for 
himself: his notes should be a very personal record of his 
development [27]. This, the most difficult part of the art of 
teaching, is doubly so in the highly compressed, overstressed 
part-time course, but, with care and imagination, it can be 
done as the records and careers of students show. The same 
considerations apply also to reading and to the difficult 
matter of textbooks, especially in these days of greatly 
increased prices; but somehow a start must be made in 
stimulating intelligent and selective readin Я 

The ultimate repository and safeguard'of the quality of 
work is the teaching staff of the college, no matter what the 
checks and assistance provided by inspections, external exam- 
nations, advisory committees, conferences, short courses and 
thelike. Education is the product of a personal relationship 
between the teacher and student in classroom or studio, work- 
shop or laboratory, in seminar or on a planned works excur- 
sion or period of field work. If the teacher commands respect 
because of his evident competence in his subject; if he elicits 
attention by his own enthusiasm and supports it with inter- 
esting and effective methods of teaching; if he has a lively 
concern for standards and a sympathetic regard for his 
students, if he meets such an exacting specification all will 
indeed be well in his work and, cumulatively, in that of the 
college. As these pages show, he will have much to challenge 
him and not a little sometimes to perplex and irritate, if not 
to annoy him intensely. But much will be réwarding as he 
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balance sheet cannot be struck, for all teaching is an act of 
faith; much is caught*not taught, and the seeds sown often 
come late and unpredictably to full growth. 

Quite apart from the questions of freedom and responsibility 
in the appointment of teaching staff, the mere mechanics of 
selection can affect the quality both of candidates coming to 
interview and of their reactions to it. Courtesy and efficiency 
are inextricably mixed together, for no process of staff 
selection can be efficient which adds to the strain of a delicate 
situation, still less if good candidates are put off by the whole 
affair. In this situation, as in other ways, the college gets the 
staff it deserves. Care and critical scrutiny should therefore 
be given to design of application forms, requirements of 
references, and to the conditions of interviewing which can 
enable the best available candidate to be selected [20]. But 
when all is done from this side, the candidate can do a great 
deal more for himself than he often does. This applies both 
to the applicants from the training colleges and to those 
direct from industry, and the technique of succeeding in an 
interview is no more to be despised than that of passing 
an examination. Neither students nor candidates for 
posts seem sufficiently apprised of this, and a sense of 


vocation should not be at the hazard of an indifferent 


presentation [21].* 

The educational influence of a college can be greatly 
assisted or hampered by its general administration, and the 
adequate provision or otherwise of office assistance and 
machine aids, and of laboratory, workshop and maintenance 
staff. Most of the essential conditions set down in Dr. 
W. A. Richardson’s pre-war book [22], remain unchanged, 
though the rapid rise in the work of the technical colleges, both 
in quantity and quality, have laid much greater emphasis on 
some of them. 

Dr. W. A. Richardson tried to find a simple formula based 
on the number of students or students hours but, even when 
restricting his sample to medium and large-sized colleges he 
found the ratio varied from one clerk per 200 students to one 
clerk per 1,100 students. Post-war developments, requiring 
much more clerical work proportionately than in pre-war days 
(e.g. reports to firms, and official schemes of recognition of 
courses), brought renewed attention to this problem. This 
led to a paper by Mr. G. Mavor on ‘Administrative Staffing’ 
in Technical Colleges’ [23]. From statistics supplied by 
the colleges a formula was devised based on the number 
of students in various categories according to secretarial 
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requirements. For example a heavier weighting was given to 
the numbers in courses, such as National Certificates, requiring 
external assessment and submission of records, or again of 
reports to firms. The formula was tried on a large sample of 
colleges and the following general conclusions were drawn from 
the replies: 


4. It is impossible rigidly to apply a formula to conditions 
which introduce so many variables. 

b. It seems to be clear that the majority of technical colleges 
in the country are inadequately staffed on the administrative and 
clerical sides. This means that clerical work is being carried out 
by highly paid (at least in comparison with the salaries of clerical 
assistants) Principals, Heads of Departments and teachers hold- 
ing special responsibility posts, to the detriment of further educa- 
tion in the country. 

c. Members of the administrative and clerical staff are often 
employed on evening duties and have little prospects of promotion, 
with the result that the service is not attracting the best types in 
the smaller or even medium-sized colleges [24]. 


The increase in the range and quality of work since 1949 
will not ease conclusion (a), and it has stressed conclusions 
(b) and (c). Conclusion (b) has become particularly empha- 
sised for colleges undertaking research and having courses 
recognised under Circular 255 for increased &rant for advanced 
technology. All medium-sized and larger colleges should have 
а registrar responsible to the principal for the office and 
general administration, so as to free the principal more readily 
for his educational work, including his external duties. The 
staffing should be adequate to meet periodic peak demands 
inherent in college work such as the enrolment period, exam- 
inations and submission of results for assessment and sending 
of reports to employers. Understaffing leads to delays, which 
can harm the students and the reputation of the college quite 
disproportionately to any small savings which may be 
achieved.. d 

The technical institutions are, despite what is fondly 
thought by some engaged in adult education, voluntary insti- 
tutions; and this because of the voluntary attendance of a 
great part of the students and also because of the voluntary 
act of firms in allowing day-release for their employees. Good 
publieity and external relationships generally are thus vital 
and an essential part of the general administration of the 
college. 

Publicity is secured in four main ways; by a college pros- 
pectus and leaflets for special courses; press advertisements; 
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the holding of conferences; and by such special occasions as 
college open days. Théugh some are common to all colleges, 
others are clearly determined by the size and importance of the 
college. Perusal of the prospectuses of some 220 colleges 
reveals an extraordinary diversity, both in complexity and 
standard of presentation. Some are clearly the products of 
much care and pride, others are no less clearly treated as the 
ephemeral products of a minimum budget. The contrast 
with the glossy illustrated editions of the bigger industrial 
firms is very marked, and while some of these appear to err 
in the opposite direction it is a poor policy to make poverty 
everywhere apparent through the prospectus, and a poor 
compliment to the college. The size of a college and the rela- 
tive volume of work in full-time, part-time day and evening 
courses generally determine whether it issues a single or 
several departmental prospectuses, or again, one for full-time 
and another for part-time courses. These are justifiable on the 
grounds of convenience and minimising expenditure, but some- 
thing is lost if no prospectus is produced for the college as a 
whole. Equally attractive leaflets should be printed in 
sufficient quantity for all special courses, including post- 
graduate short courses. If the college has its own school of 
art or can secure the co-operation of a neighbouring one, 
advice and assistante should be sought in matters of design, 
layout and printing. 

As part of good external relations the prospectus should 
make acknowledgment of the assistance received from indus- 
try, in the form of a list of the names of firms granting day- 
release to students; a list of prizes given by firms and various 
organisations, visits arranged for students to see work in 
progress on the site and the loan of special equipment and 
possibly of research grants and materials. 

Press advertisements will mostly be for special events, but 
will benecessary for routinenotices of courses, etc., especially for 
colleges with & large catchment area. Conferences with indus- 
try such as with representatives of firms granting day-release 
and other interested groups, such as careers masters from the 
schools, should be held from time to time to discuss new 
developments and mutual problems. Where it is intended to 
establish a new course, especially on a full-time or sandwich 
basis, it is often desirable, after the matter has been approved 
in prineiple by the appropriate advisory committee, to hold 
an exploratory conference of representatives of the leading 
firms in the industry in the locality or region. By this means 
the issues can be clarified and problems anticipated, and the 
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members of the conference may then become good exponents 
of the scheme. А 

Мапу, if not most colleges have a special occasion each усаг 
when their work and facilities are open to inspection by the 
publie and the employers. Such college open days were 
mostly started partly to satisfy the interest of students, 
parents and employers, but also to stimulate recruitment. 
Surprisingly perhaps, this latter purpose has not vanished, 
and this because of the national need for trained and educated 
people. These events may mean some interruption of normal 
college work but generally they are an invaluable part of 
college external relations. 
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CHAPTER XIX 


BUILDINGS AND EQUIPMENT 


FUNDAMENTALLY, education is the product or by-product of 
the personal relationship of two or more people (but probably 
not too many at any one time). It may be the relationship of 
teacher and pupil, or it may come through the sharing of 
experiences, or in the interplay of ideas and emotions between 
equal though dissimilar people. In this sense and context, 
bricks and mortar equipment and ‘hardware’ may be needless 
and altogether irrelevant. But this will seldom be so in this 
climate, with the numbers requiring and we hope desiring 
education, and furthermore with technical subjects to be 
studied and craft skills to be acquired. For the most part 
buildings and equipment are of vital importance, not only to 
the technical competence of our work, but the buildings 
should also provide the atmosphere and amenities of a 
stimulating and agreeable college life. 

Technical education has never been well blessed in these 
respects; indeed, there is too much in its history to justify the 
fashionable title of ‘the Cinderella of education’. No pur- 
pose will be served by going over the uninspiring unequal 
record, provided the need is now granted, that the standards 
are raised high, and that our buildings must not be so skimped 
and designed as to make poverty permanent. 

The post-war rate of educational building, as a whole and of 
further education in particular is shown in Diagram 33 [1]. 

The amount of building in further education as shown in 
Table 51 is undoubtedly much greater now than at any other 
period and this is very encouraging even when set against the 
cumulative deficiencies of former decades, and despite the 
apparent contrast of Diagram 88. 


TABLE 51 
BUILDING PROGRAMME AND NEEDS IN FURTHER EDUCATION [2] 
at end of 1953/4 e 
Major Projects 
1953 1954 
Т Д £ £ 
otal completed post-war projects 10,703,000 17,961,000 
Total work under construction 16,616,000 13,713,000 
Other contracts approved 720,000 1,699,000 


Total Major Projects approved £28,039,000 —£33,373,000 
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By the same date minor projects totalling £3,808,000 had 
also been approved, making £31-3 millions on further education 
(excluding teacher training colleges) which made about 10% of 
the total approved building programme of £338:3 millionson all 
forms of education in 1953. Though Diagram 33 and Table 
51 have value in showing the total expenditure on further 
education, it is nevertheless very difficult to judge whether 
this development is a fair proportion of the total expenditure 
under the building programme. So many factors are involved 
—the relative backwardness of existing provision, whether 
technical college work is being carried on in a blacklist school 
or in a disused partly converted chapel: the pressure of 
numbers, whether due to the rising birthrate with its inevit- 
able rise in school numbers, or the rising numbers demanding 
further education—which are not inevitable but which may 
fall away if no provision is made, with serious consequences on 
our economie future. Other factors are the relative cost of 
buildings and equipment, which are very much higher in 
technical than in primary and secondary education. 

No simple calculation in terms of total expenditure is 
possible; forexample, that theapproved major project expendi- 
ture on primary and secondary education which have 6,860,000 
pupils is £223-4 millions, while that on further education is 
£28 millions, for 57,000 full-time day, 335,000 part-time day 
and 1,700,000 evening students. It is impossible simply to 
equate the relative needs and loads of work at so much per 
head or per student-hour, from school standard to post- 
graduate level. By the same token, valid comparison with 
building programmes in the universities is also very difficult 
to achieve. From 1947 to 1952 about £23 million was 
approved in respect of university building, plus £4 million for 
the purchase of sites and properties, and £7 million for furn- 
ishings and equipment, and thus for a doubled population 
which reached a number of 83,458 students [2]. But this was 
planned for*a much higher proportion of research and 
advanced work than in the general range of technical colleges 
asa whole. Comparison would be fairer with the regional col- 
leges, but the figures are not available. Nevertheless when 
all allowances have been made, and despite the progress made, 
the situation cannot be regarded as satisfactory. Relative to 
the rest of the educational system in pre-war days, the tech- 
nical colleges were certainly no better off and the demands 
upon them have increased over fourfold in full-time courses, 
seven-fold in part-time day courses and 1:6 times in evening 
courses (in which the bulk of the pre-war work consisted) 
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(pp. 4-5, 118). Relative to the universities there is certainly 
at least as much improvement to be’ made for the regional 
colleges as Redbrick stood in need of, as shown by the approved 
building programme. Опе thing certainly stands out, that it 
has been possible for the universities to provide excellent 
student union facilities, residential accommodation and 
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results would scarcely meet the need (p. 19). Before we 
look at future requirements, let us examine more closely some 
of the details which have gone to make up the progress of 
building shown in Diagram 88. 

From 1948 to 1953 inclusive, 143 further education institu- 
tions have had extensions or new buildings with a total cost 
for the programme of £23-1 millions, for major projects 
ranging between £40,000 and £850,000 as shown in Diagram 84. 

The Ministry of Education must work within the building 
investment programme laid down by the Government and by 
any standards—most of all the re-armament programme 
which in the last resort is sustained by scientific and technical 
education—it is manifestly inadequate. In these extremely 
difficult circumstances the Ministry until recently has been 
strongly impelled to a policy of the greatest pacification of the 
greatest number of local authorities and thus to approve, as 
Diagram 84 shows, the greatest number of smaller projects and 
а few really large projects. "This leads, too, as was noted by 


the Select Committee on Estimates in 1951-2, to the building | 
of large projects in several phases with cumulative difficulties | 


and disproportionately large additional building costs [8]. 
The problem of allocation is not eased by the necessity of 
requiring it to be made annually instead of on a triennial or 
quinquennial basis, which is certainly a most important 
desideratum for regional colleges (p. 563). 

The figures for 1954 in Table 51 (which have only just 
become available) show the increase over 1958, but to this 
must be added the encouraging promise of Circular 283, 
issued in December, 1954. "This removed the restrictions 
of Circular 245 and invited, indeed almost exhorted local 
authorites to make proposals without restriction of subject or 
amenities, though with a continuing need for careful planning 
and reasonable economy. 

About one-quarter of the institutions listed in Table 8, p. 8, 
have thus had experience of planning new buildings, but it is 
most unlikely that the remainder have no need of new build- 
ings; indeed the response to Circular 283 by the L.E.As. has 
been many times the sum available for the 1956-7 Building 
Programme. The procedure and main steps in planning new 
buildings may therefore be briefly summarised. 


Determination of Need 


pour existing buildings are grossly overerowded, only one major 
issue remains in the determination of need, and that is whether 
the overcrowding is due to a pent-up demand which will pass, 
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or is due to a permanent demand. The surge of ex-service 
students into the colleges was an obvious case of a pent-up 
demand; however the totals of national enrolments did not 
fall away subsequently but actually increased with a per- 
manent post-war demand for full-time and part-time day 
courses. This subsequent expansion may be in the same or 
in different courses, with differing requirements for future 
buildings, which will differ according to the area or region of 
the college. In determining the permanently risen demand, 
an examination of enrolments by courses and catchment 
area is desirable; by courses, to have regard to any changes in 
the neighbouring industries, whether as to the decline of old 
industries or the rise of new industries; by catchment area, to 
have regard to comparable courses in the other colleges in the 
region, or again the catchment area likely to justify a highly 
specialised or advanced courses and the staffing and equipment 
needed for it. 

If existing buildings are not over-crowded, it is not to be 
assumed that extensions are not justified, but the case is felt 
to be so much weaker, for it has become almost an unwritten 
law that the only way to secure new buildings in foreseeable 
time is to create gross overcrowding if not an educational 
slum. It is extreme naiveté to say that a college should take 
no more students aad maintain normal standards until a new 
building is forthcoming; waiting lists vanish to produce over- 
crowding and thus afford a proof of demand elsewhere or, if 
the distances are too great, the would-be students do not 
bother any more. So then there are no students, no demand 
and so no new buildings are necessary. Few new buildings 
have been sanctioned until the need has been overwhelmingly 
evident even to the blind and faint of heart, with the result 
that they have heen too small and out-of-date when, at 
long last, they have been opened (but note some exceptions, 
p. 31) Despite talk locally of ‘the white elephant’, no 
extensions or*entirely new colleges remain empty, and most 
find that their very newness attracts students in hitherto 
unsuspected numbers. 

New courses, especially full-time and sandwich courses, are 
more difficult to predict and justify, and these may very well ` 
have to be a neatter of faith, of supply and demand, not 
originally justified by demand either from industry or parents. 
An experiment inherently is open to doubt from the beginning, 
but should be allowed on a reasonable assessment of the 
factors for and against its suecess. What is disturbing is а 
refusal to experiment, especially when all the signs of national 
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need are urgently in favour of such experiments. А policy 
of ‘bodies before buildings’, of requiring a completely proven 
demand before experiment, will save present pence at the cost 
of future pounds spent in retrospective development. 

АП the foregoing issues are fundamental to the future of the 
college and must be closely considered and resolved upon by 
the governors and the local education authority. Аз the 
investment of publie money in a building programme is then 
proposed, sooner or later these issues must be discussed with 
the Ministry, and a great deal of unnecessary work in subse- 
quent stages will be saved if H.M. Inspectors are brought in 
from this early stage onwards. 


The Schedule of Accommodation 


The next stage is the conversion of enrolment figures and 
courses, actual and potential, into a list of new rooms required 
which constitutes the proposed accommodation schedule [4]. 
Departmental schedules of specialised rooms, workshops, 
laboratories, classrooms, stores are first compiled, preferably 
by the heads of departments and senior staff, and each is 
then diseussed with the principal and collectively with the 
other heads to ensure adequate accommodation for ancillary 
subjects and to prevent needless duplication. Discussion 
should then take place with the specialist H.M. Inspectors, 
and there should follow a joint discussion with all concerned. 
The resulting draft schedule of accommodation should be 
submitted to the governors and/or local education authority, 
and, if approved, thereafter to the Ministry for approval. 
When this approval has been gained the stage has arrived 


for expanding the schedule into site and sketch plans of the 
buildings. 


The Appointment of the Architect 


If the architect can now be appointed so much the better, 
for his part from now on is of critical importance and clearly 
should not be long delayed. He may be the architect of the 
local authority, in which case he may already have been much 
consulted and this will readily continue, or he may be selected 
by an open competition held under conditicns laid down by 
the Royal Institute of British Architects, in which case there 
will inevitably be some delay in his appointment. However, 
much valuable publicity will result and—though this is a 
matter of taste and not of certainty, depending on the stand- 
ing and competence of the local authority architect—a more 


| 
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venturesome design may possibly result. Whichever method 
is chosen will depend upon many local factors, some of them 
quite unpredictable, and each must be treated as a separate 
case. 

The architect must early be seized of the fact that he is not 
asked to design another school, but a very special kind of 
institution with a particular character depending on many of 
the factors in technical education discussed in earlier chapters 
—а range of studies possibly from elementary to post-graduate 
level—the very varied types of specialised rooms, equipment 
and services required, the age-range of students from adoles- 
cence perhaps, but certainly including youth and mature 
adults, the needs of day and evening students and those who 
travel long distances. The particular blend will be unique to 
the institution he now serves and his designs and plans should 
embody its character, a point which should appeal to any 
architect in these days of mass production and standardisa- 
tion. To be successful, the planning of the new building must 
early become a partnership of the architect with the principal 
and the heads of departments who, with all due respect to the 
authorities concerned, are his real clients and who will have 
to educate the students in the new buildings. 


The Choice of a Sité 

In the few cases where the choice is unfettered, perhaps the 
most important factor is ready accessibility for large numbers 
of part-time day and evening students, especially if many 
travel long distances to college. A site at the focal point of 
road and rail transport is thus largely pre-determined, however 
otherwise desirable a college on a large but remote site 
enclosing playing fields may be. For small towns the problem 
does not arise in the acute form inseparable from industrial 
conurbations, where far-distant separation of college and 
sports facilities is inescapable. 

The choice of a site in a large town or city for a new build- 
ing or for extensions is circumscribed with all sorts of difficul- 
ties of purchase; of access, frontage, and distance from the 
main building; of the character of the neighbourhood; ‘ancient 
lights’ with a tall building on a restricted site; car parking 
facilities needed ‘with ever more adult students; and even the 
rousing of local feelings. More often than not the choice is 
not of a really first-class site, but of the best available, which 
confronts all concerned with a continuing challenge to solve 
their problems despite the added complications from the site. 
Too many cautionary examples exist to make it superfluous 
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still to add that on no account should detailed planning be 
undertaken before the site is assured, and before the nature 
of its subsoil has been determined by multiple extended 
borings. 


Design and Function 


The principal and heads of departments must make the 
function of the institution clear to the architect before he can 
begin to design the general layout of the building. Regard 
must be had to the work profiles of the college which sum- 
marise the range and timing of its work (pp. 75-77), to the 
interrelationship of the various main types of accommodation 
such as classrooms and lecture rooms, specialised rooms 
(laboratories, workshops, studios, including stores), social 
facilities (common rooms, refectories) and administration and 
general facilities (offices, governors’, principal’s and heads’ 
rooms and staff rooms; committee and conference rooms, 
main Hall). 

Some departments are more closely interrelated in their 
work than others, e.g. engineering departments with mathe- 
matics and science as compared with art, or again, textiles is 
more closely related with art than with mathematics. These 
varying degrees of relatedness should be shown by the juxta- 
position of the departments in the plans, unless this is pre- 
vented by the necessity of keeping certain departments in an 
old building. The necessity may arise because it is much 
cheaper not to move a department (e.g. chemistry or engin- 
eering), and thus not to abandon or move expensive installa- 
tions and services. Allocation between buildings and zoning 
within a building should be planned to secure the maximum 
use of common services and the minimum sharing of uncom- 
mon noises [4]. The flow of students through the building 
should be envisaged with normal timetabling and at peak loads 
such as enrolment, the beginning and ending of classes and 
morning breaks. For large functions, both internal college 
ones and when the college hall and social facilities are let to 
civic and other bodies, the arrangements and disposition of 
rooms should prevent large numbers of people having to 
traverse the main teaching block which should be kept as 
separate as possible. The creative work of the architect is in 
part to resolve the practical application of such principles, to 
balance many competing technical claims for space, sequence 
and arrangement, both horizontally and vertically; but it has 
also a second no less important part. 
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Design and Aesthetics 

Out of all these technical considerations, and within the 
strict limits of finances, and specified overall dimensions as laid 
down for example in the Ministry's Building Bulletin No. 5, 
the architect must exercise his creative art to produce a good 
building to work in, and this not least because it is harmonious 
and aesthetically satisfying. Upon his success will depend 
much of the aesthetic education of the students, whose 
standards will thus be subtly but permanently raised. If the 
college is not inferior to the local cinema (to set the standard 
no higher) in its own appropriate design, in attractiveness and 
comfort, the young person may rate education no lower than 
the films, though it is perhaps hoping too much that so many 
should attend so many times so willingly. That a fine build- 
ing, efficient and comfortable, pleasant even beautiful in 
form, proportion and colour, is a continuing source of pride 
and joy which permeates all the work and activities of staff 
and students alike, seems too obvious to be stated; but such 
has been our legacy from the industrial revolution that we 
have been largely unaware of the ugliness of so many of our 
buildings and, with depressed standards, have felt beauty to 
be a superfluous non-functional consideration, and that es- 
pecially where people study and work. 

Prospect is still fuperior to retrospect and hopes are higher 
than for many a decade. But the hand of the past is heavy 
upon all schemes where extensions rather than wholly new 
buildings are to be planned. The bogey of matching the 
external appearance and design of the building with those 
of neighbouring ones raises its undoubtedly ugly head. In 
most cases the problem is not that of a marriage of styles 
ancient and modern as in Oxbridge, but of a fresh and heart- 
ening break from ,the surrounding much blackened Redbrick. 
The form and appearance of the building is the resultant of its 
internal technical requirements (in all senses), the possibilities 
of the site, the materials and methods of construction avail- 
able within the price likely to be approved—a resultant which 
can only issue in beauty and function through the creative 
work of the architect. 


Problems of Phasing 

With the very great demands on limited resources, detailed 
planning of building programmes by the Ministry is quite 
unavoidable. This means that large projects must necessarily 
be completed and therefore be planned in instalments or phases 
as outlined in the Ministry’s Building Bulletin No. 5. Ideally, 
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the phasing оЁ а large project may be solely financial with 
appropriate allocations from year to year but without inter- 
ruption of building operations. Otherwise the building 
operations may be completed in one phase before another is 
planned and sanctioned. The completion of the first phase 
and securing it from the weather, and the subsequent restart- 
ing of work on the site is likely to prove expensive and has 
been the subject of severe criticism [3]. But some has been 
unavoidable because of limited resources, and in any case a 
large project inevitably means a conflict of interests even 
within the college. Thus departments, with heavy machinery 
requiring hard standing which must be in the basement or on 
the ground floor, tend to get first choice of any new building. 
These also were the ones favoured by the restrictions of the 
Ministry's Cireular 245, e.g. engineering [5]. The subjects 
ancillary to these tend to receive the next more favourable 
treatment, and thus certain subjects such as general educa- 
tion and commerce tend to be the last provided for. A 
similar pressure pushes social and general facilities into later 
phases, so that eumulatively more and more students enjoy 
proportionately less facilities as time goes on. It may well be 
that local authorities have followed this line too readily and 
have not pressed sufficiently for the portion of accommoda- 
tion for social facilities (refectories, common rooms, etc.), which 
educationally are at least as essential as store rooms and offices. 
'The problems of phasing will be largely determined by the 
nature of the site. On a large horizontal site with dispersed 
sections of work and at most a two-storey building, the phases 
ean be designed and completed separately, with at most some 
problems of temporary usage of a room or two in one phase 
to be rectified subsequently. "With a restricted site, usually. 
in the centre of a city, a tall building of perhaps as many as 
six or eight or more floors, phasing produces many more an 
urgent problems. The design of the steel structure of the 
building as a whole must be well advanced before the first 
phase can be detailed; services, supplies, etc., must be 
designed asa whole, and problems of safety, noise, supplies 
and services, ete., and for the occupation of the separate 


phases in turn must be foreseen before a start is made on the 
first phase. ' 


Problems of Growth 


To be successful a college must be responsive to industrial, 
commercial and general social changes, and even anticipate 
some of them [6]. Even if its buildings are relatively modern 


BUILDINGS AND EQUIPMENT 561 


and well-designed it will hardly go a decade without consid- 
ering some alterations, 'adaptations or additions. These may 
be of a major character in providing extensions as already 
diseussed, or they may be of a minor character and come 
under appropriate regulations. The problem is always how 
to carry out such work with the minimum disruption of normal 
work, and the summer vacation is clearly the most desirable 
period for such work. 

Continued piecemeal alterations are rarely satisfactory and 
mostly more expensive than a well-planned larger inclusive 
scheme. The choice to be made is one of resources, of the age 
of buildings to be adapted or added to, and the justification 
and likely support for a major project—all of which must 
initially remain matters for local judgement. 


Special Rooms, Services and Equipment 

So great is the range of requirements here that many large 
volumes could be written about them [6], providing a sum- 
mary of the latest professional knowledge and advice and the 
quintessence of catalogues galore—and the volumes would 
be out-of-date long before the labours of compilation 
were completed, so rapid are the scientific and technological 
advancesto-day. Some general points however, justify special 
emphasis. d 

The list of equipment and specification of services should 
first be made departmentally, with full use of specialists from 
other departments, and the specialist H.M. Inspectors should 
be consulted at a very early stage. The whole emphasis 
should be on securing the highest degree of teaching efficiency, 
and not of simulating industrial conditions, which may empha- 
sise only a temporary phase in a rapid period of change and 
thus be subject toa rapid obsolescence. The aim should con- 
tinually be to provide experimental conditions for the study 
and illustrative application of general principles and skills, 
not the learnihg of every fact of an industrial process nor the 
acquisition of the skills related only to particular operations 
ог processes. ; 

When the general requirements are clear the architect 
should be drawn in for a critical examination of the problems 
of installation afid of services; of major equipment, requiring 
large doorways or special foundations or likely to cause special 
maintenance problems some years later; of the delivery and 
subsequent movement of bulky or dangerous materials; of 
rigorously controlled conditions as of temperature and 
humidity in textiles workshops, of controlled temperature and 
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atmosphere and freedom from vibration and dust as in micro- 
chemical and metrology laboratories, or of lighting in art and 
textilerooms. Ventilation is another matter requiring special 
attention, as is well known for chemistry laboratories, but 
necessary also for example in the heat engines workshop, the 
heat treatment laboratory and in dark-rooms. Safety is an 
overriding factor of great importance, with certain obvious 
aspects such as access, loading and fire risks, electric shock, 
but with many subtler ones which make it advisable to seek 
the advice of H.M. Inspector of Factories—on one condition. 
That it is clearly understood that the college is not and cannot 
be designed as a factory, if teaching is not to be seriously cir- 
cumseribed. Nevertheless the H.M. Inspector of Factories 
has a valuable fund of experience and power of critical 
appraisal which enables him to foresee potential dangers 
which should be guarded against in some way or another, 
though not necessarily that which would obtain in a factory. 
Furniture should be robust, well-designed and pleasing. 
and the architect’s knowledge and judgement is of great 
value in advising the principal and his staff. In a scheme of 
many phases it is important to have ideas and standards quite 
clear from the start so that there will be no regrets with later 
phases, either because of lack of robustness or with changing 
fashions in design. Bulk design and purchase being cheaper 
are clearly important, but should not be pushed so far as to 
sacrifice variety and requirements in specialised rooms. 
Architects should never forget that technical institutions are 
largely used by adults (pp. 72, 519), and are not schools, and 
that their furniture and amenities such as students' common 
rooms, conference rooms, lecture rooms and refectories should 
be designed accordingly in the most attractive way possible. 
Some colleges receive gifts of apparatus and equipment 
from enlightened firms, but the number could be much larger 
and indeed might be if it were more widely known that such 
gifts rank for income tax rebate as set out in"the Ministry's 
Circular 281 [7]. The colleges should not be regarded as 
repositories for obsolete or obsolescent equipment, though 
occasionally 3 partieular piece may have a special value for 
teaching. This attitude has nearly gone, but we have still to 
establish the tradition that where they are suitable for teach- 
ing purposes, the first products of production are to be foun 
in the technical colleges. Firms can also help greatly in the 
loan of equipment, especially for research and special investi- 
gations, and also by rental at nominal terms of large or very 
expensive equipment, each piece to be replaced by the new 
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model when it first comes on the market. Some firms seems 
strangely oblivious tg the advantages of bringing their 
produets early to the notice of the rising generation of 
scientists, technologists and technicians. 


Residential Accommodation 

The value of residential facilities has already been stressed 
(p. 472); at any rate for the regional colleges gathering 
students from far beyond their own immediate locality, and 
even from abroad. Аз these colleges become more fully 
recognised for what they are, they will recruit still more 
widely and especially for sandwich courses and post-graduate 
courses. The problem is how to meet this need with such 
pressure on building resources at the present time, and with 
seemingly prohibitive building costs. The simplest tempor- 
ary solution is the conversion of large mansions, but this 
depends on the kind of region in which the college is situated 
and what remains after the post-war acquisitions made by 
nationalised industries and large firms, with financial resources 
far greater than those of technical education. An enlightened 
day may come when such accommodation will be agreed to 
be as important as that for the teaching of science and tech- 
nology. Already it is being stressed to this degree by in- 
dustrialists, partly in their support of residential educational 
ventures (p. 192), айа by a strong preference for the residential 
ancient universities. This requirement of residence was 
understandably emphasised strongly by F. H. Perkins and 
placed by him first in future requirements [8]. We can have 
the fullest sympathy with this view but, with present day 
unfavourable prospects, we can only hope that it will not be 
rigorously insisted upon as a prime condition, which would be 
greatly to the detriment of technieal education. After all, 
great numbers have succeeded without its benefits, and the 
universities are far from perfect in this respect as shown in 


Table 52 [9]. 1 ? eso 


ANALYSIS OF UNIVERSITY RESIDENCE 
(Great Britain, 1952-3) 


Great Britain 

Oxfordand ^ excluding Oxford 

Great Britain Cambridge and Cambridge 

Kind of No.of %of No.of %of No.of %of 
Residence — * Students Total Students Total Students Total 

Colleges/Halls of 

Residence 22,269 27:8 7,977 54:3 14,292 21:0 
Lodgings 82,559 40:0 6,455 43:8 26,104 39-0 
At Home 26,646 32-7 285 1:9 26,361 40:0 
TOTAL 81,474 1000 14,717 1000 60,757 100-0 
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The major colleges do not yet compare even with Redbrick, 
though a number have hostels and mos} of them have schemes 
of registered lodgings. Altogether there were not less than 
5,075 overseas students in attendance at British technical 
institutions in 1952-3. The need for residential accommoda- 
. tion is thus self-evident and is most needed at regional colleges. , 
However, present lack should not hinder future developments 
and recognitions in technical education, for we may note the 
wisdom of Sir Winston Churchill’s remark, ‘It would be an 
inconvenient rule if nothing could be done until everything 
can be done.’ 
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CHAPTER XX 


CONCLUSION: 
OUTSTANDING PROBLEMS 
AND PRESENT OPPORTUNITIES 


WHATEVER else may be said of technical education, it lacks 
neither problems nor promise. This is not surprising, for all 
education embodies the thought and values and continues 
many of the practices of bygone years, adapts them to the 
needs of the present, and transmutes some perhaps in reaching 
out to the future. Whatever may be the degree of corres- 
pondence of other parts of the educational system to the needs 
of contemporary society, it could searcely be closer than it is 
perforce with technical education. And herein lie both its 
problems and its opportunities. 

It is a pardonable vanity of an era to imagine that never 
before has mankind been faced with such pressing problems, 
beheld such amazing changes, or been haunted with such 
hopes and fears for the future. Nevertheless this era will 
compare with mosé, and its changes have certainly affected 
the greatest proportion of the earth's population at any one 
time. What is more, through the means provided by applied 
science and technology, the peoples of the world have become 
more quickly and more acutely aware than ever before of the 
far-reaching and far-distant changes, events and ideas, pro- 
duced or promoted by the application of that self-same 
science and technology. Change has always been a constant 
challenge to and,preoccupation of poets and philosophers: 
what is new and profoundly disturbing is the fantastically 
increased rate of change. Some effects are at once drama- 
tically evident to all; others, especially the dissemination of 
libertarian ideas, are subtly cumulative with pent-up energies 
explosive in the historie events; all may be most impressively 
seen in retrospect. 

In this reflective vein Sir Norman Kipping began his sum- 
mary at the recent F.B.I. Conference on ‘The Technical 
Colleges and Industry’: 


Do let us reflect for a moment on the climate and conditions in 
which we all live. 

Within the lifetime of many of us, the internal combustion 
engine was a novelty; radio (except for spark transmitters) was 
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unknown; reinforced concrete and almost all other plastics had” 
not arrived; there were no aircraft; the electric power consumption 
of the country was a few hundred thousand kilowatts; it was about 
1925 before you could telephone Paris; canned foodstuffs were sus- 
pect and a novelty; Henry Ford had not invented his concept of 
flow production methods; income tax was about a shilling; the 
most extreme radicals of the day were far to the right of the 
present Conservative party; the United States was a debtor 
country; there was widespread general unemployment; hours of 
work had recently fallen from 72 a week; you could travel any- 
where without a passport and it was a Free Trade World. 

All that would be about 50 years ago. If I took it only 15 years 
ago, the list of changes would still be colossal, particularly techni- 
cally and economically. And now, standing on the brink of the 
consequences of atomic fission, whose peaceful consequences may 
suppose be of about the same order of magnitude as the discovery: 
of steam, who can doubt that the acceleration of technical com- 
plication will continue [1]. 


As we move forward, willy-nilly it seems, into the atomie 
age, the physico-chemitechnie age (p. 38), what must be the 
essential characteristies of technieal education and what may 
be the growing points of change in the system itself? Prophecy 
may be presumptuous, but speculation is an indispensable 
stimulus to the human intellect and spirit, more, it is both a 
right and a condition of its development. "Though our time- 
scale for prospective development is minute compared with 
The Neat Million Years of Sir Charles Galton Darwin's book, 
in our own small way we can take courage from his standpoint: 


The spirit of criticism is much commoner in the world than the 
spirit of invention, and progress has often been delayed by authors, 
who have refused to publish their conclusions until they could feel 
that they had reached a pitch of certainty that was in fact unat- 
tainable. Progress in knowledge is more rapidly made by taking 
the chance of a certain number of errors, since both friends and 
enemies are only too pleased to exert their critical faculties in 


ointing out the errors; so they are soon corrected and little harm 
is done [2]. 


If we are to meet ‘the challenge of change’ we must have 
education both for flexibility and quality. "Though these are 
seldom separable we may consider them so. Unexamined 
traditional methods, whether of training, production or dis- 
tribution, will no longer suffice. Inherent in such methods is 
the inevitable time-lag of cumulative practical experience, 
which often becomes so much a matter of pride as to ensure 
their continuance despite an ever-increasing need for change 
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[3]. “The practical man’, said Kelvin, ‘continues to practice 
the errors of his forefathers’; and to these the ‘practical’ man 
adds the gross errors of ignoring change and the need for new 
knowledge and skills. The number of such impractical men 
must surely be diminishing, but hardly at fast enough a rate. 
Not only is there a need for re-training to acquire modern 
skills, but also education to inculcate a readiness to discern 
and accept the direction of change. This may mean changing 
jobs with changes in markets and production, or acquiring 
other skills to be able to undertake a range of jobs with 
economy of time and manpower; or yet again, and more for- 
midably, discarding restrictive practices, defensively devised 
in the days of unemployment, for the flexibility of full 
employment. 

Exacting though these may be, greater demands may be 
made, particularly in the need to urge people to move from 
the accustomed area (however heavily industrialised and 
smoke begrimed), and in having to make friends in a new 
place. This may well happen first with the exhaustion of 
natural resources and their development in other places (as 
with coal and iron); secondly with the freeing of many indus- 
tries from the immediate location of natural resources (as with 
electrical engineering and through atomic power), or the gen- 
eration of new induf$tries from imports (as at Fawley, Stanlow, 
Coryton and Partington, all remote from the oil fields of the 
world); and thirdly, with the substitution of new materials 
for old (as with man-made fibres in place of silk, wool and 
cotton, and of plasties for other materials). "These are but 
three main trends, and the first has faced mankind even from 
nomadic times. But the second and third belong to this age 
and have ever-increasing impact, especially when we add a 
fourth—the substitution of new sources of energy for old, 
which brings us right into the atomic age. It is almost as if 
mankind were by a spital of history reaching new nomadic 
times(4]. * 

But increased flexibility cannot result from education with- 
out a simultaneous increase in quality, and for present needs 
inthree main ways. The first is the urgent need for continued 
general education by lengthened schooling, and beyond. It is 
often oxerlooket that those in positions of affluence or 
authority have seldom denied their offspring as good and long- 
continued an education as possible; those who have had a 
good education mostly wish and strive for a better education 
for their children—as the middle classes continue to do despite 
mounting taxes and parental means tests for scholarships, 
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which make an Irishman's rise a commonplace. The example 
of the ‘haves’ should not be lost upon the ‘have-nots’, for 
nothing could be clearer than that to be deprived of education 
is to be all but deprived of opportunity. All this mav be 
regarded either as social envy or social emulation, but those 
concerned with education need not be too purist at this stage 
so long as there is more of education. 

No one engaged in further education should be deceived on 
this question of general education by any short-sighted indus- 
trialist, or by any hard-pressed parent wanting relief, or by 
an ignorant one grasping an additional wage-packet, especi- 
ally in these days of high juvenile wages. Indeed none are 
likely to be deceived, for the lack of a good education is all too 
frequently seen to retard the progress of young students, and 
to hamper their subsequent careers to positions of responsi- 
bility. And let there be no mistake, this applies not only to 
the potential technologist of whom we hear so much now- 
adays, but to the far greater number who must be found to 
continue the great bulk of the world’s work in many industries 
and a myriad occupations. For these reasons many believe 
that if the choice should be one between raising the school 
leaving age to sixteen or starting county colleges, the former 
should prevail on two conditions. A more determined effort 
should be made to end inferior conditions of staffing and 
buildings and other. amenities, and to encourage appropriate 
courses and especially a marked increase in secondary tech- 
nical schools and courses (p. 100). Thus those teaching in 
further education would have firmer foundations for their 
work, and the students would be more able to cope with the 
exacting demands of further education, especially those of 
part-time courses. 

The net effect would be an all round increase in quality of 
education and of work. To those who querulously ask ‘Who 
is going to do the unpleasant and dirty jobs which have to be 
done?’, the answer is clear enough. It is that many such jobs 
formerly justified in such terms have long since ceased to be 
done, and that a shortage of labour and a better standard of 
education have already removed or transformed many such 
unwelcome tasks. There is no sign that we are at the end 
of this process, especially on the threshold of the automatic 
factory in the atomic age, and the higher proportion of full- 
time and advanced education in other countries should make 
us ponder whether our tasks are so different or our people 80 
lacking in capacity. 

If increased general education is a prime condition of 
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increased flexibility and quality, increased science is the 
second, not far behind in importance. Scientific knowledge 
is invaluable, but scientific thought holds a key position as 
the lingua franca or via media of the technologies (p. 427). 
The gains from acquiring the scientific attitude of mind in 
trying to solve problems have been tremendous but are 
immensely far from being exhausted. This is true in so many 
spheres—whether it be in the improvement of established 
processes and manufactures, and in developing new ones, as 
for example by the method of combined operations known as 
‘operational research’ [5]; whether the approved application of 
science should come by a survey of the scientific staffing of 
industry, since this is of cardinal importance, as the Manches- 
ter Survey, Industry and Science, has shown [6]; or whether in 
a detailed examination, as by ‘case-studies’ of the attitude 
of particular firms to particular scientific and technical 
advances, for which a special committee was set up by 
the British Association in 1952 [7]. Developments are 
taking place through the use of special funds, e.g. the so-called 
Counterpart Funds for research and advice on improving 
productivity [8]. 

Another way is through the work and recommendations of 
the Advisory Council on Scientific Policy, which has published 
important Annual ‘Reports over the last seven years [9], while 
yet another is a close examination of the obstacles to the 
rapid translation of the results of research into industrial 
practice [10]. All these newer means and studies have been 
added to the long-standing and invaluable work of the 
Department of Scientific and Industrial. Research and the 
Research Associations [11]. Important as all these means 
and agencies of increased application are, our concern here is 
with the inescapable conclusion that the more they succeed in 
their purpose, the greater is the need for extending the means 
for scientific and technological education and above all, for 
inculcating the scientific attitude of mind in as many students 
as possible. This applies at the technician and craftsman 
level as well as for technologists, and is in fact already taking 
place (p. 450). 

The third condition of flexibility and quality, to be secured 
through education, is the fostering of personality and char- 
acter, the education of the emotions as well as of the intellect, 
the strengthening of the will and personal integrity [12]. It is 
the fostering of the qualities and sympathies upon which 
human society does and must always depend, for example in 
attitudes to work [13] and in co-operating in voluntary and 
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social work, and whose encouragement, is an equal condition 
for the happiness of each individual. With few notable 
exceptions, industry has shown little concern for this aspect 
until its recent belated interest in management problems. 
This interest has come largely from the critical shortage of 
skilled and responsible people, an acute total shortage of 
manpower and the slowly growing realisation that, given the 
best possible machines and processes in the world, their suc- 
cessful use and application will still largely depend on the 
attitudes and outlook of the workers—upon the quality of the 
workers as people, not as mere appendages to machines [15]. 
Inereasingly, it has become realised that "There are no 
unskilled jobs, only unskilled men’ [14]. The prime aim of all 
management training is increased productivity, which is a 
heightened emphasis on a long-neglected theme. In an 
Address on behalf of the National Association for the Promo- 
tion of Technical Education in 1887, Professor T. H. Huxley 
said, “Тһе object we have in view is the development of the 
industrial productivity of the country to the uttermost 
limits consistent with social welfare’ [16]. Today we need to 
go to these limits in order to secure the continuances of even 
our present standards of living and social welfare. 

No one in technical education need, or few can maintain a 
‘holier-than-thow’ attitude to industry in this regard, as an 
examination of the content of courses designed solely for 
technical training would show, or of the conditions under 
which such training rather than education is conducted. 
While as with industry notable exceptions to the general trend 
certainly exist, we may merit a severer judgement as our 
business is or should be with education not directly with pro- 
duction and commerce, with education in which efficient tech- 
nical training should have its rightful place. Furthermore, 
technological developments increasingly concentrate power 
in the hands of the State, and its abuse can only be prevented 
by a better education for all. To paraphrase Disraeli, on the 
liberal education of its people the future liberties of this 
country depend. But the means to achieve these wider aims 
have never been readily provided and until recently have been 
greatly restricted if not entirely prevented by the operation 
of the Ministry’s Circular 245, and this despite the incon- 
trovertible fact that increased productivity is at least as 
much a matter of the quality of people as of machines and 
processes. Yet, as we have noted, we go on training more 
and more students than ever in more and more laboratories 
and workshops than ever before with proportionately less and 
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less general and social facilities than ever before, when indeed 
they are all too scarc@ 

With all the scientific and technological developments go 
even greater changes in the rising populations of the world, 
due to the increased standards of living which these self-same 
developments make possible; still more are they due to the 
removal of natural checks to the increase of population, which 
recent advances in sanitation and medical science have 
brought about. Many can see in such increases a growing 
threat to our standards of living, and even to our very exist- 
ence in their urgent demands on slender world food resources. 
As the most pessimistie supporters of Malthus would persuade 
us ‘more productivity and less re-productivity’ may be re- 
quired, but we should remember the early unfulfilled prophecies 
of calamity, as in the prediction of a shortage of nitrogenous 
fertilisers before the fixation of atmospherie nitrogen was 
perfected on an industrial scale [17]. We should rather regard 
the present situation as a stirring challenge to science and 
technology and, above all, to education in helping forward the 
economically backward countries to make the most of their 
resources (not merely to exploit them), and to foreshorten 
their industrial revolutions without repeating the many glar- 
ing errors of western nineteenth-century civilisation [18a]. 
This development of offering education to students from such 
countries, both within and outside the British Commonwealth, 
has become very marked in recent years, and it.is noteworthy 
that in 1951-2 there were more than 5,000 oversea students 
attending courses in British technical colleges [185]. Far 
from being xenophobic, we should welcome them so that 
they, the future leaders of their countries, become familiar 
with our methods and products and sympathetic to our ways 
and ideas [18c]. 

Of the urgeney of such national and world problems, and 
of the scale of development required to meet them, there is a 
growing awareness which might soon reach almost to unan- 
imity [19]; but the truly thorny questions which remain to 
plague and perplex us, are those of the means to be employed 
and the disposition of seemingly scanty or undeveloped 
resources among them. In trying to envisage future trends 
we must perforce be content with the national level and 
below,* glancing only occasionally at the international 
scene. 

Over the last half-century and especially in the last decade, 
there has grown up a fairly close but varying relationship 
between industry and the colleges, but much improvement 
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is possible. This сап hardly be denied when so few of the 
directors and leaders of industry ever yisit the colleges [20], 
while comparatively few colleges have advisory committees 
(p. 184), when many more staff should visit or re-enter indus- 
try, and while interchange of staff between industry or the 
research associations and the colleges is practically non- 
existent (p. 213). Such interchanges would be especially 
valuable at the research level, for this too would promote 
what is certainly needed, the supply of research problems and 
secondment of staff under an extended system of sponsored 
research, with grants either from the D.S.I.R. or payments of 
salaries by the firms. The growth of such national institutions 
as the Imperial College of Science, the Manchester College of 
Technology and the Royal Technical College, Glasgow, should 
certainly not preclude nor make less desirable the further 
development of research programmes at the regional colleges. 
The same applies also to post-advanced or post-graduate 
courses, both day and evening. With colleges of art there is 
a like parallel, in that the re-orientation and development of 
the Royal College of Art absolves neither industry nor the 
regional colleges of art from an even more intense concern 
with all aspects of commercial and industrial design, which is 
of paramount importance to our economie survival. By the 
same token, too, much greater attention must be given to 
training in administration, distribution and marketing, and 
in all these the major colleges of commerce will have a vital 
part to play, but it must be in close co-operation with industry 
and commerce. 

This co-operation must obtain not only at the highest levels 
of work but appropriately at each level and for each industry 
or main occupation. We can expect an increasing number of 
schemes of training and apprenticeship to be set up under the · 
National Joint Industrial Councils (p. 190), but we may 
wonder whether this can yet be combined with more flexibility 
to produce more handymen. Despite the outstanding work 
of Sir Frederic Bartlett, F.R.S., and his collaborators, the 
nature of skills and of craft training are but imperfectly 
understood and insufficiently appreciated in teaching. 
they were, and if the possibilities of ‘transfer of training’ were 
utilised, it is tolerably certain that the period traditionally 
required for apprenticeship could be materially réduced. 
This would have several advantages, chiefly in preventing any 
difficulties if boys Stayed on longer at school and started their 
apprenticeships later than usual, but also in making it possible 
for other skills to be acquired in the same training period with 
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enhanced capacity to meet modern varying demands—the 
flexibility of full emfloyment already referred to. Unless 
there is a concomitant change of attitude there is likely to be 
an uneasy period with the trades unions. The recent local 
protests against certain courses in hairdressing and against 
self-help courses in home decorating and repairs, are straws 
in a wind which could certainly do more than merely ruffle 
the surface of good relations with industry [21]. 

These relationships, and also those with the schools, will 
markedly continue to affect the recruitment of students to the 
colleges at all levels. Enrolments in full-time courses have 
increased greatly since pre-war days (p. 4) and with the 
influx of ex-service students rose to a then maximum of 
54,046 students in all establishments in 1950. "There was a 
slight recession (to 53,083 in 1951) but since then there has 
been a growing increase (by 214 in 1952 and by 2,464 in 
1953) to a new maximum of 59,181 students in 1954. The 
temporary post-war bulge has thus been overtaken by a peace- 
time expansion and, encouragingly enough, the increase of 
recent years has been more than maintained. Nevertheless, the 
rate ought to be still further increased in two main ways. The 
first is by transference of able students from part-time courses 
to full-time, and sandwich courses, which needs much greater 
support from indifstry and also in financial grants such as a 
Technological State Award from the Ministry, and from the 
Local Authorities (p. 526). Unless these threefold courses of 
support are greatly increased, these recent promising 
developments will tail off into a wholly dispiriting frustration. 

Though the number of full-time students has increased, 
the number in advanced courses equivalent to university 
undergraduate courses declined from 9,567 to 8,643 in 
1953-4 [22]. There was a very slight decline in science and 
technology in the universities in England and Wales from 
22,686 to 22,398 [23]. Numbers in equivalent part-time day 
courses fell from 28,505 in 1952-8 to 26,762 in 1953-4, and 
in National Certifieates awarded from 12,168 to 11,285 in 
1952-3 with a probable subsequent decline in Higher National 
Certificates [22]. When these declines are viewed against the 
total requirements of industry and government to-day (pp. 458 
et seq.)ewe must wonder at the lack of a sense of urgency dis- 
played in many quarters. The contrast between demand and 
supply in a world of increasing competition is most marked 
and yet strangely fails to be compelling. There is urgent 
need for greater understanding by the schools of the oppor- 
tunities and satisfactions afforded by careers in industry, and 
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through full-time and part-time education in the technical 
colleges, which cater for by far the gréater number of their 
pupils who have continued education. Conferences of head- 
masters and principals, visits of heads, staff and pupils to 
the technical institutions, collaboration of heads of depart- 
ments and careers masters, are some of the ways in which the 
schools and colleges ought to be brought more closely together. 

The significance for technical education of the recent Report 
on Early Leaving needs to be emphasised [24]. The Central 
Advisory Council for Education (England) therein state that 
'All schools except those with an exceptionally high level of 
selection must allow for a large measure of leaving at 16...’ 
[25]. Furthermore, after asserting that ‘The value of a school 
life extending beyond 16 years depends on the character, and 
particularly the intellectual ability, of the particular child’ 
[26], the Council expresses the opinion that ‘it seems likely 
that less than half of the present intake into grammar schools 
could profitably take sixth form courses’ [27]. There are 
many implications here which will have to be faced in the 
next decade. 

Tf half are unsuited to sixth form courses, what of the 
validity of the original selection at eleven plus? For what 
proportion of these would a secondary technical course have 
been preferable, and more likely to provide a suitable sixth 
form? In which ease it is scarcely valid to argue for an 
increase in both forms of secondary education. For those 
who do leave at or before sixteen, the technical college has in 
fact acted as the retrieving mechanism (pp. 15 et seq.). But 
there is little doubt that it could be enabled to act more 
effectively in this way by better liaison between schools and 
colleges. Far more parents need to realise that the part-time 
Toute now provides at a later stage a way back into full-time 
and sandwich courses, and thus an excellent route to profes- 
sional status. Again, how many of the half who stay will go, 
as is commonly assumed, into the universities, and how many, 
for example, into full-time and sandwich courses in the major 
technical colleges? 

More important in some ways are the new examinations 
available at sixteen for the General Certificate of Education, 
Ordinary Level, organised by the Associated’ Examinations 
Board [28], and also the examinations of the Joint Matricula- 
tion Board and the Union of Lancashire and Cheshire Insti- 
tutes (p. 149). Having regard to the present contribution of 
secondary technical and secondary modern schools to tech- 
nical education (р. 224), it will be very surprising if many 
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more qualified recruits will not be forthcoming in the future, 
with undoubted advafitage to students and colleges alike. It 
‚ Should be noted that modern pupils are already 
taking the G.C.E. at both inary and Advanced Levels 
р The dissatisfaction felt about the lack of a school 

ving certificate is leading to arrangements between local 
authorities and examining bodies, such as the Royal Society of 
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and Cheshire Institutes, for them to be awarded on appro- 
priate examinations [80]. As some of these are speci y 
designed for those en industry and commerce, they are 
bound to become effective incentives and in due course benefit 
both students and technical education. 

Expansion has continued in part-time day courses, but 
раесати erp the general picture will 
pro! SE MS ETUR M Uam Yo 
(p. 108), still with a perra pu] n 
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contrast with Germany, and with the recovery of Germany to 
which such training is an important contributory factor, 
makes many a visitor to Germany wonder who won the war. 
Germany has hitherto been spared the commitment of men 
and materials in post-war armed services, with their indispen- 
sable but extremely costly equipment which has limited our 
resources, but we may still wonder at the blindness which 
persists in not seeing what it cannot afford to be without; the 
Nelson Touch may well ignore our economic nemesis. The 
shelving of the county colleges has been perhaps the most 
bitter of the post-war disappointments, fully justifying the 
cynics with their ineradicable memories of the failure of the 
Fisher Act. We now seem to have given up fighting even 
the last war but ane, and we may wonder if we shall ever see a 
government with the wisdom and courage to establish county 
colleges. ы 

Certain its that we shall never establish them on a volun- 
tary basis for more than a small fraction of the age groups 15 
to 18 years (pp. 197 et seq.), but the position may well become 
worse once 'the bulge' works its way out into industry and 
commerce, and in the mid-1960s we may see a recession with 
too many young people chasing too few jobs. If cynicism has 
been so well justified in our recent educational history, it may 
be an unpalatably safe bet in the next decade. It is arguable 
that this should be the last moment to fold up training 
schemes which are an essential investment for future recovery 
and advance, not merely a regrettable liability [31]. It is 
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even more arguable whether industry really knows what it 
wants in the next decade, let alone in two or three decades 
hence. The slow expansion of day-release over several 
decades апа its small coverage even now, the long delayed 
expansion of sandwich courses from 1903 to their rediscovery 
in the 1940s, the tardy interest in management training and 
in providing well recognised means of advancement from all 
levels within the firm, the slow growth of research associations 
and of interest generally in research, the inertia against intro- 
ducing new methods and machinery—these paint in the retro- 
spective picture and we may well wonder whether another 
drawn twenty years hence will show substantially the same 
outlines. But we must resist the pleasures of hindsight and 
admit that the signs are more encouraging for many reasons, 
and particularly so in the development of sandwich courses 
and in post-graduate refresher courses. 

The growth of sandwich courses leading to professional 
status is likely to be a major development of this decade and 
already big firms are making arrangements with certain col- 
leges for large numbers of students, e.g. the General Electric 
Company tothe Birmingham College of Technology, the British 
Thomson-Houston Company to Rugby College of Technology, 
and Metropolitan-Vickers Electrical Company to the Royal 
Technical College, Salford. Some firms” supporting such 
courses are paying wages and fees during the six-month 
periods in college over four or five years [32], and middle-class 
parents are beginning to realise that these wages are not 
reduced in accordance with a parental income scale, as is the 
case with State and local education authority scholarships. 

_ One of the present trends is the differentiation which 
is taking place between technical institutions to meet the 
ever-growing specialist needs of industry and.commerce. This 
has been a feature of the history of technical institutions, 
wherein they have evolved into technieal, art and commercial 
colleges, polytechnics, monotechnies and so fokth to meet 
local and regional needs. This characterisation of a diversity 
of institutions is now being succeeded by another, namely, 
into a hierarchy of institutions, adumbrated in the Ministry's 
pamphlet No. 8, Further Education ($208). More and more 
local technical colleges are becoming and are adopting the 
title of a ‘Local College of Further Education’, Others, of 
intermediate size or scope of work, are well established area 
technical colleges, while a small minority, by virtue of their 
advanced and post-graduate work, constitute de facto regional 
colleges, whose existence is recognised as such by title by the _ 
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Ministry of Educatign for colleges of art, but not yet for 
technical and commercial colleges. This next stage of differ- 
entiation of technical colleges by quality of work and amen- 
ities in sufficient quantity has produced vigorous controversy, 
based largely on a falsely egalitarian fear of excellence (if it 
should exist, it should not be seen to exist separately). 

The main conditions for the emergence of regional colleges 
are clear enough; (i) a very large ‘catchment area’ of industry 
and commerce, sufficient to provide satisfactory numbers of 
students at advanced level; (ii) a high standard of staffing and 
equipment in the particular technology; (iii) the co-existence 
of several such technologies and of related sciences (e.g. 
chemistry, physics and mathematies) with the same high 
standards of provision throughout; (iv) the co-existence of 
adequate research work and post-graduate courses along with 
undergraduate courses; (v) that the co-existence in (iii) and (iv) 
is indispensable to maintaining the high standards of staffing, 
teaching and research required in any one science and tech- 
nology; (vi) that the resources of men and materials required 
to meet the foregoing conditions are very strictly limited and 
are likely to remain so in the future. 

It is against this background that the account of the con- 
troversy over higher technological education given in Chapter 
XV should now be considered and especially the conditions of 
recognition respectively for increased grant under Circular 
255 and for the recognition of courses for a new national 
award of.Dip.Tech. (р. 578). 

In regard to increased grant, applications for recognition 
were made in 1954 in respect of 79 technical colleges in Eng- 
land and Wales, and of these the approvals covered 382 
courses at 20 technical colleges in England and 25 courses at 
two colleges in Wales. Circular 255 does not apply to Scotland 
which already has itg fully recognised central institutions 
(Appendix, p. 606). The 1953 Report stated “The applications 
which were rejected failed for various reasons, e.g. the status 
of the college concerned, the conditions of staffing, equipment 
and accommodation, the standard of courses submitted and 
the type of course’ [83]. It perhaps would be unwise to read 
too much into the order and sequence of these conditions, but it 
is very interesting that neither the Circular 255 nor the Admin. 
Memo 486 so much as mention ‘the status of the college’. 

` The latest number of colleges listed is 24 (Appendix, p. 607), 
which should be compared with ‘Some thirty colleges (which) 
have been planned to develop ultimately into advanced 
regional colleges’ as stated by the Lord President of the 
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Council (p. 477). Having regard to the conditions (i) to (vi) 
above (p. 577) we may doubt how realistic is the recognition of 
isolated courses, and wonder in how many colleges conditions 
(iii) to (vi) will allow of full attainment of regional college 
status; it is difficult to believe that these can ever approach 
30 in number. 

Now that a new national body is to be set up with Lord 
Hives as its first chairman, as announced by the Minister 
on 14th July, 1955 [47] the conditions which it lays down 
for the recognition of courses for the award of a Dip. Tech. 
will be awaited with the greatest interest, especially as to 
their stringency. If these conditions should prove to be 
a recognition of the existing operative factors (iii) to (vi) 
above, then the net result would be a de facto recognition 
of colleges rather than courses. Perhaps there are, after 
all, more ways than one to the same goal and this would 
be to carry a stage further the way in which the Ministry has 
been subtly doing good by stealth under Circular 255 in the 
cause of recognising colleges via courses. "These conditions 
have already proved sufficiently vigorous and selective as to 
arouse criticism from local education authorities [34]. 

In the recent controversy those in favour of the National 
Award of Diploma in Technology have always claimed that it 
forms the next stage of an evolutionary process; they have 
also used many occasions to denigrate the 1954 Policy Report 
of the Association of Technical Institutions (p. 491) and the 
1954 Memorandum of the Parliamentary and . Scientific 
Committee (p. 478), especially those proposals limiting the 
financial responsibility and control of local authorities, as 
revolutionary [85]. Such protagonists fail to realise that we 
have not all of geological time available in this rapidly chang- 
ing world, and fail also to show any awareness of the critical 
importance of mutations in the evolutionary record. Now that 
a decision has been taken in favour of a new National Award, 
those engaged in technical education must make of it what 
they can, and we must hope that goodwill and understanding 
will be shown on all sides to make the next typically British 
pragmatic phase one of real advance. Assuming this, it is 
quite possible to discuss ways in which both sides might be 
reconciled as, for example, in the following conditions: 


1. A college with a substantial volume of recognised work 
should be recognised as a regional college of technology (com- 
pare the regional colleges of art), and no other college should 
be so styled. 
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2. А regional college et technology may have its own Associ- 
ateship recognised and accepted in lieu of the National Award. 
8. It should be open to a regional college, but preferably all 
of them in consultation, to determine the nature and nomen- 
clature of their post-graduate awards. 

4. 'Theregional colleges should have substantial direct repre- 
sentation on the national award-making body, one representa- 
tive each on any academic board it may establish, together 
with representatives of the main professional institutions, the 
Royal Society and some nominees of the Minister. 

Important though higher technological education is, it 
must not be allowed to overshadow the great and growing 
importance of technicians and craftsmen, and the urgent 
need to improve and extend their training. "This affects the 
generality of colleges and is vital to the drive for higher 
productivity for, as Sir Norman Kipping has insisted: 

It affects not only the managements and technologists, but all 
ranks of industry. It involves new sorts of specialisation such as 
work study, methods study, mechanical handling, planned main- 
tenanct, management accounting, production control, foreman- 
ship training. In many of these, none but the technical college 
can provide the technical training courses required [36]. 


We may thus expect to see new intensive methods of opera- 
tive training [37] and changes in the character of hitherto well 
established courses. Thus the recent Interim Report on 
Courses for Electrical Technicians of the Institution of 
Electrical Engineers reads: 

It is not envisaged that the technicians’ course should replace the 
Ordinary National Certificate Course or other courses which at 
present meet the special needs of some electrical technicians, as, 
for example, those leading to City and Guilds Certificates in Tele- 
communications. ‘There is in fact a need for more courses of this 
kind and the City and Guilds of London Institute may well be 
prepared to develop them. National Certificate Courses in their 
present form thay give place to sandwich courses and these may ulti- 
mately become the normal route for student apprentices to professional 
status [88] (present author’s italics). 


It is likely that these trends for one major technology will 
be paralleled in others; if so, nothing could more quickly 
affect the development of sandwich courses, altering the 
character and load of full-time and part-time work, and with 
it the scope and character of our technical institutions. 

The quality of work in a college, of whatever kind and at 
whatever level, is directly dependent on the quality of the 
teaching staff in virtue of their personalities and characters, 
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their competence in their own subjects and as teachers, 
Teaching is a true vocation, but its material rewards can never 
compare with those available in industry and commerce. This 
is no new problem, for example Ben Jonson in 1641 said that: 


The price of many things is farre above what they are bought and 
sold for. As Learning, and Knowledge, the true tillage of the 
mind, we have from our schoolmasters. But the salary never 
answers the value of what is received. 


And the very next year Thomas Fuller said that: 


‚+. others use schoolmastering only as a passage to better pre- 
ferment, till they can betake themselves to some more gainful 
calling [39]. 

The direct and intimate relationship between the colleges 
and industry makes the gap in salaries very marked, and may 
be such as either to put a very heavy premium on a sense of 
vocation or to attract only the refugees from industry. The 
1951 Burnham Award reduced the gap considerably at that 
time, but it has widened again for the higher posts as compared 
both with industry and the universities. The latest Burnham 
Technieal Report of 1954 is quite inadequate to attract 
successful people from industry. But the gap would never be 
completely closed except by one arrangement in which we 
would do well to copy American practice, that is by encouraging 
senior staff to act as consultants to industry without severe re- 
strictions as to salary and conditions of service. "This would 
alsoencourage the interchangeof staff between the colleges and 
industry and with research associations, which is a glaring gap 
In present arrangements. A greater development of research 
in the major colleges would clearly help in this process. 

The quality of teaching is markedly improved by training 
and there is a need for further extension of present facilities, 
in full-time courses at the training colleges for producing 
trained qualified teachers, in developing the new in-service ` 
teacher courses and courses for part-time teachers in accord- 
ance with the City and Guilds syllabuses. The proportion of 
trained technical teachers is very small, and while it is unde- 
sirable and unlikely that every teacher in technical education 
should be required to be trained, there is nevertheless good 
room for a marked increase over the next decade to the 
undoubted advantage of the students. 

‚Тһеге is urgent need for more research into the teaching 
situation in technical education, not least because of its close 
concern with the inculeation of skills. Closely related to this is 
the need for research upon the selection and placement of 
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students in courses and in employment, into educational and 
vocational guidance, fr which the college would form a most 
useful but almost neglected laboratory for investigation [41a]. 
А danger exists in that by pressing for so much research for 
industry we may entirely neglect research into our own work. 
Such research, statistical, educational and psychological, could 
contribute greatly to the efficiency of our work and the well- 
being of our students, and it could well be organised in a 
department of social studies. At present, too, we certainly 
tend to take the whole process of teaching too much for 
granted, to create our own headaches and still reserve the right 
to complain. "Though it does not warrant the worst interpre- 
tations eustomarily put upon it, the so-called *wastage of 
students’ is an instance of this. It certainly needs further 
research into its causes, educational, psychological, and social, 
and more experiments such as appointing a psychologist to 
the staff of а college as a student counsellor at least on a 
part-time basis. Related to this is the need for training in the 
administration of colleges, of the kind provided in the recent 
course for heads of departments, held at Garnett College [40a]. 

The technical teacher training colleges ought to become 
vivifying centres of educational research arid be staffed for the 
purpose, but there is also a stirring of interest in research into 
our problems in s@me university departments and institutes 
of education. This is welcome, not only because it is desirable 
to have such researches broadly based and linked with a 
research tradition, but also because of the changing contribu- 
tion of the universities in the schools or institutes of education 
established as a result of the McNair Committee Report [40b]. 
They are thus bound to become increasingly concerned with 
the schools at large, including secondary technical schools and 
technical courses in bilateral and other schools. The univer- 
sities also make a contribution to the staffing of technical col- 
leges, particularly in supplying graduates for the teaching of 
science, Engltsh and modern languages. With the broadening 
of courses and especially with the increased introduction of 
social studies, their contribution will undoubtedly increase. 
It should not be made unwittingly or unwillingly, but should 
be foreseen and encouraged, and be the subject of research and 
furtherstudy intonjunction with the colleges concerned. At the 
moment the impression could easily be formed, and especially 
from the work of the National Foundation for Educational 
Research, that the need for educational research ceases at the 
school-leaving age if not at the 11+ examination [41]. 

The pressing need for buildings and equipment to enable the 
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technical institutions to fulfil their aims is now well known; 
progress has certainly been made in*recent years, and the 
amount of building now under construction is greater than 
at any other single period (p. 550). The prospective increase 
under Cireular 283 (December, 1954) is certainly encouraging, 
Though it is gratifying to make good former decades of delay, 
it is quite another thing to foresee and prepare for the next 
decade or two ahead. Unless there is a greater belief in educa- 
tion, there may soon result a complacent relaxation when the 
most urgent and obvious technological requirements have 
been met. Unless we are vigilant we may see the other educa- 
tional needs of students in broader courses and in social 
activities, and the fulfilment of their education in adult 
education, quietly set aside and unprovided for. Technical 
education is not an end in itself, but must take dts place in the 
wider continuum of education as a whole leading from the 
child to the mature citizen, and these wider interests and 
activities are an integral part of its work in this direction. 
Tn conclusion, we turn from the ‘hardware’ of buildings and 
equipment to the educational ideas which they embody and 
serve. We have to provide education in and for a technological 
society, a society in process of rapid change and oppressed by 
a recurrent sense of crisis. To sensitive but robust minds this 
sense of crisis is the outstanding challenge of our times, 
which has been expressed and taken up in such pre-eminent 
works as The Future in Education and Education for a World 
Adrift by Sir Richard Livingstone, Civilisation on Trial, by 
Professor A. J. Toynbee, Sir Walter Moberly’s The Crisis 
in the University [42], and Dr. R. Hutchins’ The University 
of Utopia. It has brought many other and challenging 
utterances as by Guy Hunter [43], and also by Dr. Robert 
Hutchins as in the following passage [44]: . 
Other civilisations were destroyed by barbarians from without. 
We breed our own. The new barbarians have, many'of them, very 
sharp wits. They have marvellous technical skill. They may even 
be very learned in specific disciplines. But they are barbarians 
because they are uncultivated. Culture is not mere aesthetic 
ornamentation on the one hand or the grasp of a narrow field of 
Specialisation, Culture is the mastery of a system of ideas. . . - 
We cannot live on the human level without ideas. Upón them 
depends what we do. Culture, in the sense of the mastery of à 
system of ideas, is what saves human life from being mere disaster, 
what makes it something above meaningless tragedy or inward 
disgrace. The new barbarians are those who have had no will or 
no opportunity to develop a system of ideas because they have 
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confined themselves, or been confined, to small fractions of human 
interest and experience. They have no conception of the world 
or the destiny of man. 


It is not only in the volume of work and range of facilities 
that a change is required, but also in the kind of education 
which is provided. It has been said that the virtue of a classical 
education is that ‘it enables one to ignore those rewards in 
this life which it renders one incapable of earning’ [45]. To this 
in justice we should at least add a technological counterpart 
which can produce only a wry smile; a technological training 
enables one to gain those rewards in this life which it renders 
one incapable of enjoying. And, further, as a commentary 
on this atomic age, technology enables mankind to create that 
high standard of living which it renders increasingly impro- 
bable of contintied existence[45a]. In short, vastly important 
though it is, technology is not enough; it is a means not an 
end, and the great human issues and problems remain. 

Man's conception of the world and of his own destiny has 
been profoundly affected by the impact of scientifie thought 
in the last century, and will continue to be affected by its 
progress and discoveries. But it will not be confined by them 
nor made of no consequence, and the challenge to bring 
meaning into thig conception and significance into this 
destiny, remains for us also in technical education. We should 
note what the late Sir Fred Clarke had to say on this: 


Finally . . . a word must be added concerning the significance of 
‘technical’ education. It has been argued that vocations are 
integral to culture to a degree that has been insufficiently appre- 
ciated. Advancing technology is rapidly changing the nature of 
the vocational basis upon which, in the last resort, the cultural 
structure rests. With such changes there must also come changes 
in cultural expressions. Who will be the heralds and first delin- 
eators of the new forms? One may say of their art, as Shelley said 
of poetry, that it is ‘thé image of the gigantic shadow which 
futurity casts tipon the present.’ 

But their vision is not easily and quickly caught by the common 
man. Yet he will need something of it if he is to play his part 
in the effort to maintain a free society. May not teachers and 
able young students in technical colleges discharge an important 
function here? Pyoperly stimulated and taught to appreciate the 
wider social and cultural significance of what they are engaged 
upon, they may be able to offer premonitions of the future that the 
ordinary man can grasp. They are closer than most of us to one 
of the great springs of change, and if they work in a large enough 
field of discourse, their work and vision may have a prophetic 
quality that should be understood and communicated [46]. 


, 
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To a rare insight the late Sir Fred Clarke added an expres- 
sion of a robust faith when he wrote, ‘Happily there are signs 
that the technical colleges are understanding this and taking 
appropriate action. How much this is justified, and how far 
there is still to go in fulfilling both our special purposes and 
wider aims, may perhaps be discerned from these pages. 
Certainly those with high ideals engaged in technical educa- 
tion need lack no worthwhile satisfactions in meeting ‘the 
challenge of change’ in the years that lie ahead. 
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` APPENDIX 


TECHNICAL INSTITUTIONS 


These are divided into four main groups: 


Polytechnics, Technical Colleges, Colleges of Technology, Colleges of 
Further Education; many of these include Commerce Departments 
and Schools of Art. 

Colleges of Commerce and other Commerce Institutions. 

Colleges and Schools of Art. 

National Colleges. 


Nore 
i. Membership lists have been checked up to April, 1955, and those in 
Association of Technical Institutions are indicated by + (р. 163). 
Association of Principals of Technical Institutions are indicated 
by * (p. 164). 

ii. Where possible, the figures given are the 1952-3 enrolments of 
senior students. The total enrolments (in bold) include part-time day 
students attending evening classes and are therefore greater than the 
net number of individual students (p. 205). 


iii. Where the тесеп college has a School of Art, a separate figure 
is given for this, and the resulting gross total of enrolments of senior 
students; in most if flot all such cases the School of Art is an integral 
part of the administration of the whole college. 

iv. Where a Secondary Technical School is housed on the premises 
of the technical institution the figure is given separately and not 
included in the gross total. Enquiry must be made to the institution 
concerned to determine whether the school is an integral part of its 
administration or is simply accommodated there (p. 96). 


T1*ABERDEEN, Robert Gordon's Technical College. 2,070 (F.T. 781; 
P.T-day 156; Evg. 1,133). 
*ABERSYCHAN, Mining and Technical Institute, Pontypool, Mon. 
872 (E.T. —; P.T-day 822; Evg. 550). S.T.S. 196. 
ae CRINGTON, College of Further Education. 2,287 (F.T. —; 
P.T-day 422; Evg. 1,865). S.T.S. 219. 
T'ACTON, Technical College, High Street, W.3. 5,614 (F.T. 501; 
P.T-day 1,712; Еур. 3,401). S.T.S. 375. 
1AMMANFORD, Technical College. 812 (F.T. —; P.T-day 374; 
Evg. 438) 
T'ASHFORD, Technical Institute, Elwick Road. 508 (F.T. —: 
P.T-day 1287 Evg. 380). 
1*ASHINGTON, County College and Mining School, Park Road. 
2,159 (F.T. —; P.T-day 987; Evg. 1,172). 
1*ASHTON-UNDER-LYNE, College of Further Education, Old Street, 
934 (F.T. 16; P.T-day 349; Evg. 569). S.T.S. 186. 
T*BARNSLEY, Mining and Technical College, Church Street. 7,173 
(F.T. 109; P.T-day 3,378; Evg. 3,686). S.T.S. 482, 
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T*BARROW-IN-FURNESS, Technical College, Abbey Road. 2,505 

(F.T. —; P.T-day 860; Evg. 1,645). S.T.S. 266. , 
*BASINGSTOKE, Technical College, 796 (F.T. —; P.T-day 879; 
Evg. 417). 

T*BATH, Technical College, Lower Borough Walls. 4,107 (F.T. 142; 
P.T-day 1,818; Evg. 2,147). S.T.S. 471. 

T*BEDFORD, North Bedfordshire College of Further Education, 
Holme Street, 2,887 (F.T. 169; P.T-day 964; Evg. 1,754). 

T*BELFAST, College of Technology. 9,134 (F.T. 906; P.T-day 1,259; 
Evg. 6,969). 

TBILSTON, College of Further Education. 1,928 (F.T. —; P.T-day 
666; Evg. 1,262). 

T*BIRKENHEAD, Technical College, Borough Road. 1,268 (F.T. 
33; P.T-day 616; Evg. 1,819). S.T.S. 47. 

T*BIRMINGHAM, Aston Technical College. 4,540 (F.T. 43; P.T-day 
2,147; Evg. 2,350). 

*BIRMINGHAM, Brooklyn Farm Technical College (commenced 
September, 1953). 

T*BIRMINGHAM, College of Technology. 7,437 (F.T. 453; P.T-day 
4,634; Еур. 6,245). 

*BIRMINGHAM, Garretts Green Technical College (commenced Sept- 
ember, 1953). 

T*BIRMINGHAM, Handsworth Technical College. 2,119 (F.T. —; 
P.T-day 837; Evg. 282; S.T.S. 616). 

T*BLACKBURN, Municipal Technical and School of Art. 5,095 
(F.T. 100; P.T-day 1,754; Еур. 8,241). School of Art 537 (p. 601). 
Total 5,632. t 

T*BLACKPOOL, Technical College and School of Art, Palatine Road. 
6,133 (F.T. 524; P.T-day 2,087; Evg. 3,522). School of Art 760 
(p. 601). Total 6,893. S.T.S. 648. 

T*BOLTON, Technical College. 7,786 (F.T. 153; P.T-day 2,198; Evg. 
5,435). . S.'T.S. 400. 

T*BOOTLE, Municipal Technical College. 1,050 (F.T. —; P.T-day 
811; Evg. 739). S.T.S. 218. 

T*BOURNEMOUTH, Municipal College of Technology and Commerce. 
5,071 (F.T. 427; P.T-day 1,548; Еур. 3,096). S.T.S. 75. 

TBOURNVILLE, Day Continuation College. (P.T-day 2,222.) 

T*BRADFORD, Technical College. 5,065 (F.T.,490; P.T-day 1,208; 
Еур. 3,361). 

*BRAINTREE, Technical and Arts Institute, East Street. 1,259 
(F.T. 44; P.T-day 402; Evg. 813). А 

}*BRIDGEND, Technical College, Glamorganshire. 3,618 (F.T. 77; 
P.T-day 1,413; Evg. 2,128). S.T.S. 224. 

T*BRIGHTON, Technical College, Richmond Terrace. 5,453 (F.T. 841; 
P.T-day 1,138; Еур. 3,474). 

T*BRISTOL, College of Technology. 6,894 (F.T.*207; P.T-day 2,871; 
Evg. 8,816). : 

TBROMLEY, Technical Institute. 1,272 (F.T. 114; P.T-day 25; 
Evg. 1,133). А 

T*BURNLEY, Municipal College, Ormerod Road. 5,326 (F.T. 128; 
P.T-day 2,113; Evg. 3,085). 

T*BURTON-UPON-TRENT, Technical College, Union Street. 2,864 
(F.T. 103; P.T-day 827; Evg. 1,934). 
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1*BURY, Technical College, Market Street. 2,395 (F.T. —; P.T-day 
710; Еур. 1,685). Sclmol of Art 283 (p. 601). Total 2,678. S.T.S. 
141. 
*BURY ST. EDMUNDS Technical Institute. 868 (F.T. —; P.T-day 
266; Evg. 602). 
1*CAMBORNE, Cornwall Technical College, Trevenson, Redruth. 
2,866 (F.T. 478; P.T-day 1,224; Evg. 1,164). School of Art 199 
(p. 601). Total 2,872. 
+*CAMBRIDGE, Cambridgeshire Technical College and School of Art. 
5,748 (F.T. 250; P.T-day 2,007; Evg. 2,831). School of Art 633 
(р. 601). Total 6,381. S.T.S. 148. 
*CAMBUSLANG, School of Building, Lanarkshire. 
f"CANNOCK, Cannock Chase Mining and Technical College, Staff. 
1.995 (F.T. —; P.T-day 1,056; Еур. 939). 5.1.5. 138. 
T*CANTERBURY, Technical College, Longport Street. 2,590 (Е.Т. 21; 
P.T-day 1,183; Evg. 1,486). S.T.S. 468. 
T*CARDIFEF, College of Technology and Commerce. 6,941 (F.T. 743; 
P.T-day 1,310; Evg. 4,888). 
T*CARLISLE, Technical College, Victoria Place. 1,532 (F.T. 19; 
P.T-day 311; Evg. 1,202). S.T.S. 48. 
+CARMARTHEN, Pibwrlwyd Technical College. 1,710 (F.T. 47; 
P.T-day 509; Evg. 1,154). 
}*CASTLEFORD, Whitwood Mining and Technical College, Yorks. 
2,563 (F.T. 13; P.T-day 1,161; Evg. 1,389). S.T.S. 304. 
+*CHELMSFORD, Mid-Essex Technical College and School of Art. 
4,303 (F.T. 147; P.T-day 1,445; Evg. 2,711) School of Art 257 
(р. 601). Total 4,560. S.T.S. 537. 
j*CHELTENHAM, North Gloucestershire Technical College, Lans- 
down Road. 3,789 (F.T. 323; P.T-day 1,333; Evg. 2,133). S.T.S. 


469. 

T*CHESTER, College of Further Education, Watergate Street. 2,808 
(F.T. 117; P.T-day 807; Evg. 1,884). 

+*CHESTERFIELD, College of Technology, Infirmary Road. 5,216 
(F.T. 132; P.T-day 2,215; Evg. 2,869). 

T*CHISWICK, Polytechnic, Bath Road, W.4. 3,241 (F.T. 826; 
P.T-day 837; Evg. 2,078). S.T.S. 141. 

*CINDERFORD, Forest of Dean Mining and Technical College. 
1,021. (F.T. 30; P.T-day 252; Evg. 739). 

[*COALVILLE, Mining and Technical College, Tithebarn Street. 
1,868 (F.T. —; P.T-day 902; Evg. 966). 

+*COLCHESTER, North-East Essex Technical College and School of 
Art. 2,884 (F.T. 97; P.T-day 649; Еур. 2,138). School of Art 261 
(p. 601). Total 3,145. S.T.S. 494. 

*CONNAH'S QUAY, Flintshire Technical College. 1,349 (F.T. 27; 
P.T-day 688; Evg. 634). ч 

1*СОУЕХТВҮ, Technical College. 11,115 (F.T. 74; P.T-day 5,557; 
Еур, 5,484). ,S.T.S. 458. 

*CREWE, Technical College, Hightown. 1,641 (F.T. —; P.T-day 
499; Evg. 1,142). 

T*CROYDON, Croydon Polytechnic, Searbrook Road. 6,155 (F.T. 
187; P.T-day 1,855; Evg. 4,113). S.T.S. 269. 

T*CRUMLIN, The Technical College of Monmouthshire, Mon. 2,569 
(F.T. 160; P.T-day 1,035; Evg. 1,874). 
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T*DAGENHAM, South-East Essex Technical College and School of Art, 
Longbridge Road. 7,949 (F.T. 244; PsI-day 1,013; Еур. 6,092). 
School of Art 1,059 (p. 601). Total 9,008. Ў 

T*DARLINGTON, Technical College, Northgate. 3,892 (F.T. 47; 
P.T-day 1,071; Еур. 2,774). S.T.S. 191. 

T*DARTFORD, Technical College, Lowfield Street. 2,536 (F.T. 149; 
P.T-day 628; Evg. 1,759). S.T.S. 307. 

TDARWEN, Technical School. 914 (F.T. —; P.T-day —; Evg. 914). 
S.T.S. 258. 

T*DERBY, Technical College, Normanton Road. 10,583 (F.T. 897; 
P.T-day 3,438; Evg. 6,748). 

T*DEWSBURY, Dewsbury and Batley Technical and Art College, 
Halifax Road. 3,160 (F.T. 76; P.T-day 947; Evg. 2,137). School 
of Art 804 (p. 601). Total 3,964. S.T.S. 328. 

T*DINNINGTON, Chelmsford Mining and Technical Institute, Yorks. 
1,046 (F.T. —; P.T-day 701; Еур. 845). S.T.S. 342. 

T*DONCASTER, Technical College, St. George Gate. 6,660 (F.T. 116; 
P.T-day 2,053; Evg. 4,491). S.T.S. 381. 

T*DOVER, Technical College. 1,521 (F.T. 20; P.T-day 274; Evg. 
1,227). 

T*DUDLEY, Dudley and Staffordshire Technical College. 5,024 
(F.T. 24; P.T-day 1,573; Evg. 8,427). School of Art 228 (p. 601). 
Total 5,245. S.T.S. 249. 

T*DUNDEE, Technical College. 1,882 (F.T. 225; P.T-day 348; Evg. 

309. 


1,809. 
TDUNDEE, Trades College. 

T*EALING, Technical College, Warwick Road, W.5. 3,466 (F.T. 101; 
P.T-day 423; Evg. 2,942). School of Art 1,145 (p. 602). Total 
4,087. 5.Т.5. 218. , 

T*EASTBOURNE, Technical Institute, St. Anne's Road. 1,575 (F.T. 
10; P.T-day 440; Evg. 1,125). S.T.S. 120. 

T*EAST HAM, Technical College, E.6. 5,381 (F.T. 52; P.T-day 1,464; 
Еур. 8,865). S.T.S. 182. 

T*EDINBURGH, Heriot Watt College, Chambers Street, 1. 4,041 
(F.T. 425; P.T-day 724; Evg. 2,892). 

T*ENFIELD, Technical College, Queensway. 5,674 (F.T. 120; P.T-day 
1,949; Evg. 8,605). S.T.S. 343. 

HERITE, Technical College. 1,471 (F.T. —; P.T-day 439; Evg. 1,032). 

T*EWELL, Technical College. 1,732 (F.T. —; P.T-da 543; Evg. 1,189). 

T*EXETER, Central Technical College, Belmont Park. 2,471 (ЕЛ. 713 
P.T-day 570; Evg. 1,830). i 

T*FARNBOROUGH, Royal Aireraft Establishment Technical College, 
Hants. 1,046 (F.T. —; P.T-day 21; Evg. 1,025). 

T*FOLKESTONE, Technical College, The Grange, Shorncliffe Road. 
1,725 (F.T. 306; P.T-day 228; Evg. 1,191). 

T*GAINSBOROUGH, County "Technical College, Morton Terrace. 
1,264 (F.T. 39; P.T-day 441; Evg. 784). 1 

T*GATESHEAD, "Technical College, Durnham Road, Gateshead 9. 
2,559 (F.T. 184; P.T-day 1,111; Еур. 1,264). 

T*GILLINGHAM, Medway Technical College, Kent. 5,280 (Е.Т. 1573 
P.T-day 1,382; Еур. 8,741). S.T.S. 1,197. 

T*GLASGOW, Royal Technical College, George Street, C.l. 5,253 
(F.T. 1,805; Р.Т-дау 1,206; Еур. 2,742). 


| 
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+*GLOUCESTER, Technical College, Brunswick Road. 3,575 (F.T. 
74; P.T-day 1,818; Ewg. 2,188). 
1*GRANTHAM, College for Further Education, Avenue Road. 1,337 
(F.T. 22; P.T-day 559; Evg. 756). 
+*GRAVESEND, Technical College. 2,565 (F.T. 37; P.T-day 764; Evg. 
1,764). S.T.S. 614. 
1*GRIMSBY, College of Further Education. 2,628 (F.T. 124; P.T-day 
847; Evg. 2,157). School of Art 467 (p. 602). Total 3,095. 
1*GUILDFORD, County Technical College, Stoke Park. 4,043 (F.T. 
353; P.T-day 1,073; Evg. 2,017). S.T.S. 218. 
T*HALESOWEN, College of Further Education. 1,198 (F.T. —; 
P.T-day 192; Evg. 1,006). S.T.S. 204. 
1*HALIFAX, Municipal Technical College, Hopwood Lane. 4,308 
(F.T. 70; P.T-day 1,828; Evg. 2,910). School of Art 428 (p. 602). 
Total 4,736. 5.Т.5. 288. 
THARROGATE, Technical Institute. 1,589 (F.T. —; P.T-day 165; 
Evg. 1,424). S.T.S. 293. 
}+*HARROW, Technical College and School of Art, Station Road. 
4,991 (F.T. 28; P.T-day 1,143; Evg. 8,820). School of Art 1,208 
(p. 602). Total 6,199. 
1*HATFIELD, Technical College, Roe Green. 2,524 (F.T. 55; P.T-day 
906; Evg. 1,563), 
1HEMSWORTH, Mining and Technical College. 917 (F.T. —; 
P.T-day 620; Evg. 297). 
T*HENDON, Technical College, The Burroughs, N.W.4. 4,879 (F.T. 
494; P.T-day 797; Evg. 9,588). S.T.S. 292. 
*HEREFORD, Collegecf Further Education. 1,798 (F.T. 90; P.T-day 
559; Evg. 1,149). 
T*HIGH WYCOMBE, College of Further Education, Easton Street. 
1,751 (F.T. 14; P.T-day 261; Evg. 1,476). S.T.S. 360. 
+*HINCKLEY, College of Further Education. 1,593 (Е.Т. 66; P.T-day 
471; Evg. 1,056). 
THORWICH, Technical College. 483 (F.T. —; P.T-day 81; Evg. 402). 
S.T.S. 103. 
1*HUDDERSFIELD, Technical College. 7,905 (F.T. 411; P.T-day 
1,986; Evg. 5,508). School of Art 872 (p. 602). "Total 8,777. 
+*IPSWICH, School of Technology, Tower Ramparts. 2,563 (Е.Т. 81; 
P.T-day 1,174; Evg. 1,358). 
+*ISLEWORTH, Spring Grove Polytechnie, London Road, Middlesex. 
2,853 (F.T. 47; P.T-day 714; Evg. 2,092). 
T*KEIGHLEY, Technical College, Lord Street. 3,068 (F.T. 6; P.T-day 
549; Evg. 2,513). S.T.S. 225. 
+*KILBURN, Kilburn Polytechnic, Priory Park Road, N.W.6. 1,932 
(F.T. 94; P.T-day 124; Еур. 1,714). S.T.S. 523. 
TKING'S LYNN Technical College. 1,946 (P.T. 123; P.T-day 856; 
Evg. 1,467). 
T*KINGSTON-UPON-HULL, Municipal Technical College. 4,956 
(F.Tc 419; P.'P-day 1,232; Еур. 8,305). S.T.S. 116. 
[*KINGSTON-UPON-THAMES, Technical College, Kingston Hall 
Road. 4,121 (F.T. 588; P.T-day 1,092; Еур. 2,441). S.T.S. 303. 
T*LANCASTER, Lancaster and Morecambe College of Further Educa- 
tion. 3,270 (F.T. 48; P.T-day 840; Evg. 2,382). S.T.S. 161. 
*LEAMINGTON SPA, Mid-Warwickshire College of Further Educa- 
tion. 583 (F.T. 62; P.T-day 185; Evg. 386). 
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T'LEEDS, College of Technology, Cookridge Street. 8,479 (F.T. 234; 
P.T-day 2,519; Evg. 5,726). 1 

T*LEICESTER, College of Technology and Commerce. 6,979 (F.T. 
720; P.T-day 2,237; Evg. 4,022). 

f*LEIGH, Technical College. 3,228 (F.T. 22; P.T-day 1,572; Evg. 
1,084). S.T.S. 116. 

TLETCHWORTH, North Herts. Technical College. 2,168 (F.T. 27; 

P.T-day 867; Еур. 1,274). 

T*LINCOLN, Technical College. 3,301 (F.T. 153; P.T-day 1,148; Еур. 


2,000). : ` 
T*LIVERPOOL, College of Building, Clarence Street. 2,234 (F.T. 100; 
P.T-day 824; Бус. 1,310). 
T*LIVERPOOL, College of Technology, Byrom Street. 3,714 (F.T. 
383; P.T-day 1,487; Evg. 1,844). 
*LIVERPOOL, Riversdale Technical College. 1,993 (F.T. 41; P.T-day 
970; Evg. 982). 
T*LLANELLY, Technical College, Alban Road. 1,710 (F.T. 47; 
P.T-day 509; Evg. 1,154). 
*LLWYNPIA, Rhondda Technical Institute. 1,926 (F.T. 46; P.T-day 
897; Evg. 983). 
T*LONDON, Barrett Street Technical College, Oxford Street, W.l. 
2,086 (F.T. 521; P.T-day 56; Evg. 1,509). 
T*LONDON, Battersea Polytechnie, Battersea Park Road, Battersea, 
S.W.11. 3,233 (F.T. 900; P.T-day 330; Evg. 2,003). 
T*LONDON, Bloomsbury Technical School for Women, Queen Square, 
W.C.1. 299 (F.T. 8; P.T-day 4; Evg. 287). S.T.S. 164. 
T*LONDON, Borough Polytechnic, Borough Road, S.E.1. 7,167 
(F.T. 366; P.T-day 2,556; Evg. 4,245). School of Art 531 (p. 602). 
"Total 7,698. К 
T*LONDON, Brixton School of Building, S.W.4. 4,119 (F.T. 251; 
P.T-day 1,103; Evg. 2,765). S.T.S. 333. 
TLONDON, Brixton Day Continuation School. 1,202 (F.T. 278; 
P.T-day 924; Evg. —). 
T*LONDON, Chelsea Polytechnic, Manresa Road, Chelsea, S.W.3. : 
2,623 (F.T. 618; P.T-day 241; Evg. 1,764). School of Art 644 
(p. 602). "Total 3,267. 
T*LONDON, City Literary Institute, Stukeley Street, W.C.2. 8,960 
(F.T. —; P.T-day 502; Еур, 8,458). 
TLONDON, College for the Distributive Trades, 107 Charing Cross 
A Road, W.C.2. 3,774 (F.T. 74; P.T-day 1,502; Evg. 2,198). 
T*LONDON, Cordwainers "Technical College, Hackney, E.8. 507 
(F.T. 59; P.T-day 178; Evg. 270). 
TLONDON, Hackney Technical College, E.8. 1,443 (F.T. —; P.T-day 
457; Evg. 986). 
T*LONDON, Hammersmith School of Building and Arts and Crafts, 
Shepherds Bush, W.12. 2,092 (F.T. 1777; P.T-day 478; Evg. 1,487). 
T*LONDON, King Edward VII Nautical College, 680 Commercial 
Road, E.14. 330 (F.T. 278; P.T-day —; Evg. 57). 


T*LONDON, Northampton Polytechnic, 280 St. John’s Street, Е.С. 


6,037 (F.T. 407; P.T-day 1,689; Evg. 3,941), 

T*LONDON, Northern Polytechnic, Holloway isa, N.7. 4,639 (F.T. 
683; P.T-day 804; Evg. 3,152). 

T*LONDON, North-western Polytechnic, N.W.5. 4,112 (F.T. 230; 
P.T-day 892; Еур. 2,990). S.T.S. 220. 
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T*LONDON, Norwood Technical College, Knights Hill, West Norwood. 
S.E. 27. 1,973 (F.T. 267; P.T-day 286; Evg. 1,420). 
T*LONDON, Paddington Technical College, Saltram Crescent, W.9. 
2,768 (F.T. 18; P.T-day 1,064; Evg. 1,086). S.T.S. 233. 
T*LONDON, The Polytechnic, Regent Street, W.1. 13,093 (F.T. 1,589; 
P.T-day 1,102; Кур. 10,402). School of Art 863 (p. 602). Total 
13,956 (also members, see p. 63). 
T*LONDON, Poplar Technical College, Poplar High Street, E.14. 
1,784 (F.T. 163; P.T-day 616; Evg. 1,005). S.T.S. 193. 
1*LONDON, London School of Printing and Graphic Arts, Back Hill, 
Clerkenwell Road, E.C.1. 7,166 (F.T. 224; P.T-day 3,510; Evg. 
3,432). 
}*LONDON, Shoreditch College for the Garment Trades, Curtain Road, 
E.C.2. 977 (F.T. 25; P.T-day 69; Evg. 883). S.T.S. 238. 
1*LONDON, Sir John Cass College, Jewry, Aldgate, E.C.3. 2,478 
(F.T. 394; P.T-day 467; Evg. 1,617). School of Art 269 (p. 602). 
Total 2,747. 
+*LONDON, South-East London Technical College, Lewisham Way, 
S.E.4. 5,950*F.T. 143; P.T-day 2,024; Еур. 3,783). S.T.S. 598. 
TLONDON, Technical College for Furnishing Trades, Pitfield Street, 
N.1. 637.(F.T. 25; P.T-day 347; Еур. 265). 
1*LONDON, Wandsworth Technical College, Wandsworth High Street, 
S.W.18. 3,283 (F.T. 18; P.T-day 1,163; Evg. 2,102). S.T.S. 437. 
TLONDON, Westminster Technical College, Vincent Square, S.W.1. 
2,303 (F.T. 252; P.T-day 556; Evg. 1,495). 
T*LONDON, Woolwich Polytechnic, Thomas Street, Woolwich, 
S.E.18. 5,374 (F.T,,336; P.T-day 1,539; Evg. 3,499). School of 
Art 269 (p. 602). Total 5,643. S.T.S. 628. 
1*LOUGHBOROUGH? College of Further Education. 2,160 (F.T. 
100; P.T-day 612; Evg. 1,448). 
+*LOUGHBOROUGH, College of Technology. 799 (F.T. 799; P.T-day 
—; Еур. —). 
*LOWESTOFT, Technical Institute. 1343 (F.T. 87; P.T-day 357; 
Evg. 899). 
}*LUTON, Luton and South Beds. College of Further Education, Park 
Square. 7,510 (F.T. —; P.T-day 3,118; Evg. 4,392). School of 
Art 257 (p. 602). Total 7,767. S.T.S. 571. 
1*MAIDSTONE, Technical College, Tonbridge Road, Kent. 2,871 
(F.T. 71; P.T-day 856; Evg. 1,944). S.T.S. 613. 
T*MALVERN, Ministry of Supply, College of Electronics. 
+*MANCHESTER, Domestié and Trades College, 289 Wilmslow Road, 
Manchester ol4. 3,568 (F.T. 142; P.T-day 1,317; Еур. 2,771). 
T*MANCHESTER, College of Technology, Manchester 1. 7,458 
(F.T. 897; P.T-day 1,491; Evg. 5,169). 
+*MANCHESTER, Newton Heath Technical College, Newton Heath, 
Manchester 10. 1,716 (F.T. —; P.T-day 1,068; Evg. 648). S.T.S. 


р 158. 
T*MANCHESTER,, Openshaw Technical College, Gorton Road, Man- 


chester 12. 3,690 (F.T. 76; P.T-day 1,998; Evg. 1,016). S.T.S. 
225. $ 

1*MANSFIELD, Technical College, Notts. 3,885 (F.T. 70; P.T-day 
1,881; Evg. 1,934). 

1*MELTON MOWBRAY, Melton Mowbray and District College of 
Further Education. 1,281 (F.T. 62; P.T-day 286; Evg. 933). 
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T'MEXBOROUGH, Scholfield Technical College, Yorks. 2,132 
(F.T. —; P.T-day 767; Еур. 1,365). 5.7.5. 322. 
T*MIDDLESBROUGH, Constantine Technical College. 5,683 (ЕЛ. 
399; P.T-day 1,469; Evg. 3,815). School of Art 608 (p. 602). 
Total 6,145. S.T.S. 348. 
T'NEATH, Technical College. 2,625 (F.T. 50; P.T-day 1,050; Еур. 
1,519. S.T.S. 275. 
T*NELSON, College of Further Education, Market Street, Lanes. 
1,230 (F.T. —; P.T-day 360; Evg. 870). School of Art 1,052 
(p. 602). Total 2,282. 
T*NEWARK, County Technical College. 1,124 (F.T. —; P.T-day 296; 
й Еур. 828). S.T.S. 172. 
*NEWBURY, South Berkshire College of Further Education, 2,243 
(F.T. 47; P.T-day 464; Еур. 1,782). 
T*NEWCASTLE-UPON-TYNE, Rutherford Technical College. 6,079 
(F.T. 109; P.T-day 1,993; Evg. 3,977). 
T*NEWPORT, Technical College, Mon. 3,548 (F.T. 24; P.T-day 1,208; 
Evg.2,821). School of Art 1,146 (p. 602). Total 4,694. S.T.S. 272; 
T*NEWTON-LE-WILLOWS, College of Further Education. 1,791 
(F.T. —; P.T-day 365; Evg. 1,426). S.T.S. 98. 
T*NORTHAMPTON, College of Technology, St. Georges Avenue. 
4,425 (F.T. 281; P.T-day 1,426; Evg. 2,718). S.T.S. 399. 
*NORTHWICH, Verdin Technical College. 1,013 (F.T. 53; P.T-day 
473; Evg. 487). School of Art 303 (p. 602). "Total 1,316. 
T*NORWICH, City College and Art School, Ipswich Road. 4,496 
(F.T. 320; P.T-day 2,490; Evg. 1,922). School of Art 511 (p. 602). 
Total 5,007. S.T.S. 334. 
‘NOTTINGHAM, Nottingham and District "Technical College, Shakes- 
peare Street. 8,160 (F.T. 128; P.T-day 8,287; Evg. 4,7465). 
TNOTTINGHAM, People's College of Further Education. 3,116 
(F.T. 41; P.T-day 1,096; Еур. 1,979). 
T*NUNEATON, Technical College and School of Art. 2,157 (F.T. 22; 
P.T-day 1,421; Еур. 714). School of Art 751 (p. 602). "Total 2,908. 
T"OAKENGATES, Walker Technical College, Hartshill. 1,781 (F.T. 
41; P.T-day 794; Evg. 946). S.T.S. 220. 
TOLDBURY, College of Further Education. 969 (F.T. —; P.T-day 
296; Evg. 673). S.T.S. 141. 
}*OLDHAM, Municipal College, Ascroft Street. 3,702 (F.T. —; 
P.T-day 1,250; Evg. 2,452). S.T.S. 281. 
TOSWESTRY, Technical Institute. 689 (F.T, 52; P.T-day 145; 
Evg. 492). S.T.S. 182, 
T*OXFORD, College of Technolo; , Art and Commerce, Cowley Road. 
4,865 (F.T. 178; P.T-day 1,95); Evg. 2,740). School of Art, 1,051 
(р. 602). Total 5,916. 'S,T.S. 273. 
TPAISLEY, Technical College, George Street. 1,969 (F.T. 112; 
P.T-day 867; Evg. 990). 
TPETERBOROUGH, Technical College. 3,181 (F.T. 20; P.T-day 
1,095; Evg. 2,066). i 
T*PLYMOUTH, Plymouth and Devonport Technical College, Tavis- 
tock Road. 4,146 (F.T. 415; P.T-day 1,372; Бур. 2,859). 
T*PORTSMOUTH, City of Portsmouth College of Technology. 6,604 
(F.T. 385; P.T-day 1,885; Evg. 4,834). 
TPORT TALBOT, College of Further Education. 901 (F.T. 25; 
P.T-day 244; Evg. 682). 
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+*PRESTON, Harris Institute, Corporation Street. 4,275 (F.T. 94; 
P.T-day 1,274; Evg.*2,907). School of Art 807 (p. 602). Total 
5,082. S.T.S. 243. 

[PUDSEY, Technical Institute, Richardshare Lane. 1,502 (F.T. —; 
P.T-day 89; Evg. 1,413). 

T*RADCLIFFE, Technical College, Whittaker Street. 1,427 (F.T. —; 
P.T-day 260; Evg. 1,167). S.T.S. 157. 

JT*RAMSGATE, Thanet Technical College, High Street. 1,676 (F.T. 
132; P.T-day 419; Evg. 1,125). 

T* READING, Technical College, London Road. 3,750 (F.T. 8; P.T-day 
1,070; Evg. 2,072). S.T.S. 197. 

T'ROCHDALE, Technical College, Nelson Street. 2,130 (F.T. —; 
P.T-day 330; Evg. 1,800). S.T.S. 665. 

T*ROTHERHAM, College of Technology. 5,919 (F.T. 240; P.T-day 
2,299; Evg. 3,880). 

1*RUGBY, College of Technology and Arts, Eastlands. 5,160 (F.T. 13; 
P.T-day 2,536; Evg. 2,611). School of Art 464 (p. 602). Total 
5,624. S.T.S. 96. 

1*5Т. HELENS, Technical College. 6,025 (F.T. —; P.T-day 3,030; 
Еур. 2,995). School of Art 654 (p. 600). Total 6,679. 

T'SALFORD, Royal Technical College, Peel Park, Salford 5. 8,291 
(F.T. 886; P.T-day 3,725; Еур. 4,180). School of Art 437 (p. 602). 
Total 8,728. S.T.S. 241 (leaving in 1955). 

*SALISBURY, Salisbury and South Wiltshire College of Further 
Education. 2,383 (F.T. 179; P.T-day 476; Evg. 1,728). 

T'SCARBOROUGH, Technical Institute, Westbourne Grove. 2,022 
(F.T. 68; P.T-day 351; Evg. 1,603). School of Art 223 (p. 602). 
Total 2,245. S.T.S? 81. 

T'SCUNTHORPE, North Lindsey Technical College. 2,257 (F.T. 20; 
P.T-day 762; Evg. 1,475). S.T.S. 588. 

TSELBY, Art School and Technical Institute, 500 (F.T. —; P.T-day 
104; Evg. 396). S.T.S. 179. 

TSHEERNESS, Technical Institute. 393 (F.T. 15; P.T-day 62; Evg. 
816). S.T.S. 160. 

T*SHEFFIELD, College.of Commerce and Technology, Holly Street. 
8,033 (F.T. 162; P.T-day 2,161; Evg. 5,710). S.T.S. 615. 

T'SHIPLEY, Technical Institute, Exhibition Road. 1,081 (F.T. —; 
P.T-day 174; Evg. 907). 

T'SHREWSBURY, Technical College. 3,229 (F.T. 191; P.T-day 1,181; 
Evg. 1,857). School of Art 467 (p. 602). Total 3,696. S.T.S. 417. 

}*SLOUGH, College of Further Education, William Street. 4,078 (F.T. 
47; P.T-day 1,106; Evg. 2,925). S.T.S. 352. 

T*SMETHWICK, Chance Technical College. 3,784 (F.T. 97; P.T-day 
1,414; Evg. 2,273). 

+*SOUTHALL, Technical College, Beaconsfield Road, Middlesex. 
5,527 (F.T. —; P.T-day 1,669; Evg. 3,858). S.T.S. 392. 

*SOUTHAMPTON, School of Navigation. (F.T. 230.) 
+SOUTHAMPTON, Technical College. 4,640 (F.T. 139; P.T-day 
2,426; Бур. 27076). S.T.S. 186. 

+*SOUTHEND-ON-SEA, Municipal College. 4,569 (F.T. 494; P.T-day 
741; Evg. 3,834). Schoolof Art 933 (p. 602). Total 5,524. S.T.S. 109. 

T'SOUTHPORT, Technical College. 2,964 (F.T. 171; P.T-day 744; 
Еур. 2,049). S.T.S. 211. 

T'SOUTH SHIELDS, Marine and Technical College, Ocean Road. 
3,233 (F.T. 558; P.T-day 888; Еур. 1,842). S.T.S. 199. 
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` T*'STAFFORD, County Technical College, Cherry Street. 3,676 (F.T. 
52; P.T-day 1,487; Evg. 2,137). у 

T'STOCKPORT, College for Further Education, Wellington Road. 
5,966 (F.T. 105; P.T-day 2,246; Evg. 3,615). School of Art 692 
(p. 602). Total 6,558. S.T.S. 294. 

*STOCKTON-ON-TEES, Technical College. 7,918 (F.T. 521; P.T-day 
1,807; Evg. 5,590). 

T*STOKE-ON-TRENT, North Staffordshire Technical College, Victoria 
Road. 8,551 (F.T. 195; P.T-day 4,133; Evg. 4,223). S.T.S. 178. 

T'STRETFORD, Technical College, Lanes. 3,530 (F.T. 27; P.T-day 
1,407; Evg. 2,096). S.T.S. 292. 

T*STROUD, Stroud and District Technical College. 1,623 (F.T. 125; 
P.T-day 691; Evg. 807). S.T.S. 608. 

T'SUNDERLAND, Technical College. 3,173 (F.T. 490; P.T-day 810; 
Evg. 1,873). 

T*SWANSEA, Municipal Technical College, Mount Pleasant. 4,349 
(Е.Т. 92; P.T-day 1,939; Evg. 2,318). 

T*SWINDON, The College. 1,938 (F.T. 70; P.T-day 492; Бур. 1,876). 
School of Art 421 (р. 602). Total 2,359. S.T.S. 28. 

T*TODMORDEN, Technical Institute, Rochdale Road. 686 (F.T. — 
P.T-day 152; Evg. 584). 

*TORQUAY, South Devon Technical College, Teignmouth Road. 
2,286 (F.T. 421; P.T-day 469; Evg. 1,396). 

T*TOTTENHAM, Technical College, High Road, N.15. 3,224 (F.T. 
210; P.T-day 770; Evg. 2,244), S.T.S. 378. 

T*TREFOREST, Glamorgan "Technical College, Llantwit Road, 
Glam. 2,172 (F.T. 144; P.T-day 1,095; Evg. 933). 

T*TUNBRIDGE WELLS, West Kent "Technical College, Monson Road, 
Royal Tunbridge Wells. 1,769 (F.T. —; Р.Т-Зау 459; Evg. 1,310). 

.T.S. 149. ў 

T"TWICKENHAM, Technical College and School of Art, Middlesex. 
3,026 (F.T. —; Р.Т-дау 736; Evg. 2,290). School of Art 1,111 (р. 
602). Total 4,137. S.T.S. 372. 

T'WAKEFIELD, Technical College, Bell Street. 4,032 (F.T. 90; 
P.T-day 1,843; Eng. 2,599). S.T.S. 152. 

*WALSALL, Technical College, School Street, Wisemore. 2,926 
(F.T. —; P.T-day 674; Evg. 2,252). S.T.S. 119. 

T*WALTHAMSTOW, South-West Essex Technical College and School 
of Art. 6,537 (F.T. 656; P.T-day 946; Evg. 4,935). School of Art 
743 (p. 602). "Total 7,280. S.T.S. 1,015. 

T*WARRINGTON, Technical College, Palmyra Square. 2,547 (F.T. 
28; P.T-day 743; Evg. 1,781). 

T*WATFORD, Technical College, Hempstead Road. 4,037 (F.T. 86; 
P.T-day 1,046; Еур. 2,905). School of Art 385 (p. 602). Total 
4,422. S.T.S. 294. 

T*WEDNESBURY, County Technical College. 2,100 (F.T. 16; P.T-day 
813; Evg. 1,271). S.T.S. 121. 

T*WELLINBOROUGH, Technical College, Church Street. 2,009 
(F.T. 16; P.T-day 576; Еур. 1,417). S.T.S. 118." » 

T*WEST BROMWICH, Kenrick Technical College. 1,332 (F.T. —; 
P.T-day 284; Evg. 1,048). 

WESE О College of Technology. 2,852 (F.T. 209; P.T-day 1,268; 

vg. 1, E 

T*WEST HARTLEPOOL, Technical College, Lauder Street. 2,292 

(F.T. 10; P.T-day 828; Еур. 1,454). S.T.S. 443. 
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T*WEYBRIDGE, Brooklands County Technical College. 2,076 (F.T. 
318; P.T-day 787; ур. 971). 

TWEYMOUTH, South Dorset Technical College. 1,197 (F.T. 84; 
P.T-day 539; Evg. 574). S.T.S. 224. 

TWHITEHAVEN, Technical Institute. 754 (F.T. —; P.T-day 154; 
Evg. 600). 

T*WIDNES, College of Further Education, Victoria Square. 2,110 
(F.T. 29; P.T-day 583; Evg. 1,498). S.T.S. 60. 

T*WIGAN, Wigan and District Mining and Technical College, Library 
Street. 3,685 (F.T. 272; P.T-day 1,157; Evg. 2,256). School of 
Art 365 (p. 602). Total 4, 050. S.T.S. 217. 

T*WILLESDEN, Technical College, Denzil Road, N.W.10. 3,208 
(F.T. 74; P.T-day 996; Evg. 2,138). School of Art 645 (p. 602). 
Total 3,853. S.T.S. 480. 

T*WIMBLEDON, Technical College, Gladstone Road, S.W. 19. 3,865 
(F.T. 108; P.T-day 1,026; Evg. 2,731). S.T.S. 229. 

1*WINDSOR, East Berkshire College of Further Education, Royal 
Albert Institute. 2,999 (F.T. 41; P.T-day 664; Evg. 2,294). 

T*WOLVERHAMPTON, Wolverhampton and Staffordshire Technical 
College, Wulfruna Street. 5,152 (F.T. 89; P.T-day 1,209; Evg. 
3,854). 

TWOLVERTON, Technical College. 722 (F.T. —; P.T-day 130; Evg. 
592). S.T.S. 209. 

T*WORCESTER, Victoria Institute. 2,821 (F.T. 152; P.T-day 892; 
Еур. 1,777). School of Art 312 (p. 602). Total 3,133. S.T.S. 177. 

T*WORKINGTON, College of Further Education. 3,139 (F.T. 16; 
P.T-day 1,153; Ewg. 1,970). S.T.S. 244. 

1*WORKSOP, Cougty Technical College. 1,418 (F.T. 29; PT-day 
472; Evg. 917). S.T.S. 184. 

TWORSLEY, Technical School, Nr. Manchester, Lancs. 2,036 
(F.T. —; P.T-day 569; Evg. 1,467). S.T.S. 173. 

T'WREXHAM, Denbighshire Technical College. 2,472 (F.T. 151; 
P.T-day 1,230; Evg. 1,091). 

*YEOVIL, Technical College and School of Art, Kingston. 1,325. 
(F.T. 41; P.T-day 478; Evg. 806). School of Art 242 (p. 602). 
Total 1, 567. S.T.S. 139. 

T*YORK, "Technical College, Clifford Street. 5,113 (F.T. 329; P. T-day 
2,074; Evg. 2,710). 


5 
COLLEGES OF COMMERCE 
* 


T*BIRMINGHAM, City of Birmingham College of Commerce, Broad 
Street, 1. 4,845 (F.T. 168; P.T-day 606; Evg. 4,071). 
T*BRISTOL, College of Commerce, St. George's Road. 4,172 (F.T. 
183; P.T-day 1,030; Evg. 2,959). 
*GLASGOW, Scottish College of Commerce. 3,802 (F.T. 712; P.T-day 
56;,Evg. 3,084). 
T*KINGSTON-UPON-HULL, College of Commerce, Brunswick Avenue, 
1,954 (1.T..70; P.T-day 428; Еур. 1,456). S.T.S. 277. 
T*LEEDS, College of Commerce, 48 Woodhouse Lane. 4,505 (F.T. 150; 
S P.T-day 1,163; Evg. 3,192). 
T*LIVERPOOL, City College of Commerce, Tithebarn Street, 2. 
4,635 (F.T. 160; P.T-day 1,820; Evg. 3,155). 
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T*LONDON, Balham and Tooting College of Commerce, Tooting 
Broadway, S.W.17. 1,376 (F.T. 160; PJT-day 120; Evg. 1,096). 
S.T.S. 389. 

T*LONDON, Catford College of Commerce, Plassy Road, Lewisham, 
S.E.6. 2,397 (F.T. —; P.T-day 174; Evg. 2,223). 

T*LONDON, City of London College, Moorgate, E.C.2. 6,980 (F.T. 
335; P.T-day 700; Evg. 5,945). 

TLONDON, Fulham, West London College of Commerce. 3,666 
(F.T. 141; P.T-day 68; Evg. 8,457). 

TLONDON, Highbury College of Commerce, Laycock Street, N.l. 
992 (F.T. —; P.T-day —; Evg. 992). 

T*LONDON, Kennington College of Commerce and Law, Kennington 

Road, S.E.11. 2,481 (F.T. —; P.T-day 56; Evg. 2,425). 
TLONDON, Princeton Street College of Languages and Commerce, 
Bedford Row, W.C.1. 5,030 (F.T. 146; P.T-day 670; Evg. 4,214). 
TLONDON, Westminster College of Commerce, Erasmus Street, S.W.1. 
5,643 (F.T. 30; P.T-day 581; Evg. 5,032). 

T*MANCHESTER, College of Commerce, Princess Street. 3,085 (F.T. 
119; P.T-day 659; Еур. 2,807). S.T.S. 183. 

*tNEWCASTLE-UPON-TYNE, Municipal College of Commerce. 
3,908 (F.T. 58; P.T-day 964; Evg. 2,886). 

T*WEDNESBURY, County Commercial College. 1,593 (F.T. 121; 
P.T-day 366; Еур. 1,106). S.T.S. 804. 


COLLEGES AND SCHOOLS or Авт 


T. Colleges and Schools of Art separate from Technical Colleges 

ACCRINGTON, School of Arts and Crafts, Lanes. 241 (F.T. 26; 
P.T-day 12; Evg. 203). 

ASHTON-U-LYNE, Heginbottom School of Art, Lanes. 261 (F.T. 19; 
P.T-day 38; Evg. 204). 

M School of Art and Crafts. 397 (F.T. 23; P.T-day 104; 

Vg. К 

BATH, Academy of Art. 155 (F.T. 43; P.T-day 3; Evg. 109). 

BIRMINGHAM, College of Art and Crafts. 5,060 (F.T. 493; P.T-day 
1,117; Evg. 8,450). 4 

BIRMINGHAM, Bournville School of Art and Crafts. 705 (F.T. 25; 
P.T-day 207; Evg. 473). 

BIRKENHEAD, Laird School of Art. 489 (F.T, 36; P.T-day 65; Evg. 


888). 
uerus Municipal School of Art, 847 (F.T. 31; P.T-day 130; Evg. 


BOURNEMOUTH, Municipal College of Art T. 162; P.T-day 
108; Evg. 880). ij Eom : 

pco Regional College of Art. 1,328 (F.T. 102; P.T-day 268; 

Vg. I 

BRIGHTON, College of Art and Crafts. 1,186 (F.T. 292; P.T-day 387; 
os 1,107). 

BRI West of England Art Coll 4; P.T-da 
nd ie d. g ollege. 1,336 (F.T. 194; M 

BROMLEY, College of Art. 1,683 (F.T, 182; P.T-day 604; Evg. 897). 


BURNLEY, Municipal School of Art. 792 (F.T. 17; P.T-day 828; 
Evg. 542). : 
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BURTON-ON-TRENT, School of Art and Crafts. 410 (F.T. 6; P.T-day 
90; Evg. 314). е 
CANTERBURY, College of Art. 853 (F.T. 184; P.T-day 190; Evg. 
419). 


CARDIFF, College of Art. 1,170 (F.T. 165; P.T-day 245; Evg. 760). 

CARLISLE, Art School. 866 (F.T. 66; P.T-day 192; Evg. 608). 

CHELTENHAM, College of Art. 851 (F.T. 87; P.T-day 170; Evg. 
594). 

CHESTER, Art School. 402 (F.T. 42; P.T-day 70; Еур. 290). 

CHESTERFIELD, College of Art. 745 (F.T. 50; P.T-day 222; Evg. 
478). 

COVENTRY, College of Art. 1,508 (F.T. 92; P.T-day 283; Еур. 1,133). 

CROYDON, School of Art. 943 (F.T. 112; P.T-day 237; Evg. 594). 

DARLINGTON, School of Art. 342 (F.T. 25; P.T-day 55; Evg. 262). 

DERBY, College of Art. 2,000 (F.T. 94; P.T-day 606; Evg. 1,300). 

DONCASTER, School of Art and Crafts. 514 (F.T. 48; P.T-day 79; 
Evg. 387). 

EASTBOURNRK, School of Art. 272 (F.T. 25; P.T-day 45; Еур. 202). 

EDINBURGH, College of Art, Lauriston Place. 3. 1,220 (F.T. 439; 
P.T-day 69; Evg. 712). 

EPSOM AND EWELL, School of Art and Crafts, Surrey. 1,206 (F.T. 
98; P.T-day 449; Evg. 659). 

EXETER, Central College of Art. 391 (F.T. 23; P.T-day 89; Evg. 


219). 

GILLINGHAM, Medway College of Art. 1,610 (Е.Т. 162; P.T-day 180; 
Evg. 1,262). 

GLASGOW, School of Art, Renfrew Street, C.3. 1,148 (F.T. 309; 
P.T-day 216; Eyg. 623). ; 

GLOUCESTER, College of Art. 727 (F.T. 34; P.T-day 216; Evg. 
477). 

GRAVESEND, Art School. 448 (F.T. 71; P.T-day 42; Evg. 335). 

GUILDFORD, School of Art. 1,061 (F.T. 137; P.T-day 369; Evg. 
555). 

HARROGATE, School of Art. 866 (F.T. 39; P.T-day 110; Evg. 717). 

HASTINGS, School of Art. 454 (F.T. 52; P.T-day 112; Evg. 290). 

HEREFORD, School of Art and Crafts. 275 (F.T. 23; P.T-day 89; 
Evg. 163). 

HORNSEY, School of Art and Crafts. 1,769 (F.T. 248; P.T-day 196; 
Еур. 1,825). ° 

IPSWICH, School of Art, 570 (F.T. 50; P.T-day 140; Evg. 380). 

KEIGHLEY, School of Art and Crafts. 489 (F.T. 24; P.T-day 77; 
Evg. 388)* 

KINGSTON-UPON-HULL, Regional College of Art and Crafts. 
1,338 (F.T. 145; P.T-day 234; Evg. 959). 

KINGSTON-ON-THAMES, School of Art. 998 (F.T. 256; P.T-day 79; 
Evg. 663). 

LANCASTER AND MORECAMBE, College of Art and Crafts. 1,609 
(F.T. 71; Р.®-йау 558; Evg. 985). 

LEEDS, Regional College of Art. 1,879 (F.T. 316; P.T-day 230; 
Evg. 1,888). 

LEEK, School of Art and Crafts. 227 (F.T. 8; P.T-day 67; Evg. 152). 

LEICESTER, Regional College of Art. 3,109 (F.T. 888; P.T-day 762; 
Evg. 2,014). 

LINCOLN, School of Art. 390 (F.T. 36; P.T-day 45; Evg. 309). 
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LIVERPOOL, College of Art. 2,023 (F.T. 202; P.T-day 552; Evg. 
1,269). D 
LYDNEY, School of Art. 285 (F.T. 6; P.T-day 80; Evg. 199). 
LONDON, Camberwell School of Art and Crafts, Peckham Road, 5.Е.5. 
1.949 (F.T. 204; P.T-day 498; Evg. 1,247). 
LONDON, Central School of Art and Crafts, Southampton Row, W.C.1. 
2,279 (F.T. 356; P.T.-day 426; Evg. 1,497). 
LONDON, Goldsmiths College of Art (University of London), S.E.14. 
559 (F.T. 145; P.T-day 68; Evg. 346). 
LONDON, Hammersmith School of Art and Crafts, Lime Grove, W.12. 
1,129 (F.T. 80; P.T-day 147; Evg. 902). 
LONDON, St. Martin's School of Art, Charing Cross Road, W.C.2. 
2,617 (F.T. 401; P.T-day 187; Evg. 2,029). 
LOUGHBOROUGH, College of Art. 1,096 (F.T. 71; P.T-day 100; 
Evg. 865). 
MACCLESFIELD, School of Art. 299 (F.T. 6; P.T-day 58; Evg. 235). 
MANCHESTER, Regional College of Art. 1,669 (F.T. 272; P.T-day 
318; Evg. 1,074). 
MANSFIELD, School of Art. 598 (F.T. 49; P.T-day 94; Evg. 455). 
Sec.Art.Sch. 49. 
NEWCASTLE-UNDER-LYME, School of Art and Crafts. 266 (F.T. 
26; P.T-day 30; Evg. 210). 
NEWCASTLE-UPON-TYNE, College of Art and Industrial Design 
(commenced in 1953—4). 
NEWTON ABBOT, Art School. 252 (F.T. 24; P.T-day 71; Evg. 157). 
PA IB N; School of Art. 955 (F.T. 30; P.T-day 352; Evg. 
NOTTINGHAM, College of Art and Crafts. 1,896 (F.T. 230; P.T-day 
460; Evg. 1,206). 5 
OLDHAM, Municipal School of Art and Crafts. 597 (F.T. 18; P.T-day 
157; Evg. 422). 
PLYMOUTH, College of Art. 748 (F.T. 97; P.T-day 176; Evg. 475). 
UTER College of Art. 1,250 (F.T. 186; P.T-day 227; Evg. 
READING, University Art School. 121(F.T. —; P.T-day 9; Еур. 112). 
REIGATE AND REDHILL, School of Art and Crafts. 428 (F.T. 60; 
P.T-day 68; Evg. 300). 
E repe School of Art and Crafts. 374 (F.T. 35; P.T-day 48; 
Vg. ; 
ST. ALBANS, School of Art. 544 (F.T. 52; P.T-day 109; Evg. 383). 
ST. HELENS, Gamble Institute. 654 (F.T. 12; P.T-day 240; Evg. 402). 
r School of Art and Crafts. 438 (F.T. 34; P.T-day 82; 
Vg. 5 
SELBY, Art School. 132 (F.T. 13; P.T-da 2; Evg. 117). 
SHIPLEY, School of Art. 301 (F.T. —; P.T-day 28; ivy, 278). 
SHEFFIELD, College of Art and Crafts. 1,268 (F.T. 111; P.T-day 
174; Evg. 983). 
bares College of Art. 1,183 (F.T. 58; Р:Т-дау 429; Еур. 
т College of Art and Crafts. 487 (F.T. 49; P.T-day 73; 
Vg. 
SOUTH SHIELDS, Art School. 354 (F.T. 27; P.T-da: 60; Evg. 267). 
STAFFORD, County School of Art ad Crafts. 491 (F.T. 48; P T-day 
105; Evg. 341). 
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ыу rn -ON-TRENT, College of Art. 1,320 (F.T. 99; P.T-day 275; 
iv . 

STROU 'b, School of Art. 233 (F.T. 10; P.T-day 116; Evg. 107). 
SUNDERLAND, College of Art. 945 (F.T. 105; P.T-day 163; Evg. 667). 


SWAN EA, School of Art and Crafts. 552 (F.T. 73; P.T-day 112; 

TAUNTON, Somerset College of Art. 731 (F.T. 59; P.T-day 234; 

TU INBRIDGE WELLS, Art School, 650 (F.T. 51; P.T-day 142; 

WAKEFIELD, School of Art and Crafts. 1,052 (F.T. 33; P.T-day 484; 
гуд. 5 


WALLASEY, School of Art. 438 (F.T. 53; P.T-day 61; Кур. 324). 
WALSALL, School of Art and Crafts. 945 (F.T. 12; P.T-day 221; 


Evg. 712). 
WARRINGTON, School of Art. 445 (F.T. 6; TM 75; Evg. 364). 
WEST BROMWICH, Ryland x School о! and Crafts. 


458 (F.T. 12; P.T-day 85; Evg. 361). 

WEST HARTREPOOL, College of Art. 1,109 (F.T. 61; P.T-day 207; 
Evg. 841). 

WIMBLE DON, School of Art. 1,086 (F.T. 143; P.T-day 385; Evg. 558). 

WINCHESTER, School of Art and Crafts. 506 (F.T. 50; P. P.T-day 119; 
Evg. 337). 

WOLV ERHAMPTON, College of Art and Crafts. 1,254 (F.T. 99; 
P.T-day 282; Evg. 873). 

WORTHING, West Sussex College of Art and Crafts. 476 (F.T. 83; 
P.T-day 114; Evg. 279). 

YORK, School of Arf and Crafts. 795 (F.T. 57; P.T-day 123; Evg. 
615). . 


П. Schools of Art in Technical Colleges 
BELFAST, College of Technology. 
BILSTON, College of Further Education. 281 (F.T. 11; P.T-day 61; 


Evg. 209). 
a ae Technical College. 537 (F.T. 15; P.T-day 128; Evg. 


94). 

BLAC KPOOL, Technical College. 760 (F.T. 63; P.T-day 175; Evg. 
522). 

BURY, Technical College. 283 (F.T. 11; P.T-day 59; Evg. 213). 

CAMBORNE, Cornwall Technical College. 199 (F.T. 6; P.T-day 95; 
Evg. 98). 

CAMBRIDGE, Cambridgeshire Technical College and School of Art. 
633 (F.T. 59; P.T-day 142; Evg. 432). 

CHELMSFORD, "Mid-Essex Technical College. 257 (F.T. 18; P.T-day 
56; Evg. 183). 

COLCHESTER, North East Essex Technical College. 261 (F.T. 33; 
P.J-day —» Evg. 228). 

DAGENHAM, South-East Essex Technical College. 1,059 (F.T. 95; 
P.T-day 215; Evg. 749). 

DEWSBURY AND BATLEY, Technical College. 804 (F.T. 32; 
P.T-day 246; Evg. 526). 

DUDLEY ÀND STAFFORDSHIRE, Technical College. 228 (F.T. 13; 
P.T-day 41; Evg. 174). 
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EALING, Technical College, Middlesex. 1,145 (F.T. 85; P.T-day 108; 
Evg. 957). Ё 5 
GRIMSBY, College of Further Education, 467 (F.T. 16; P.T-day 118; 
Evg. 888). З 
HALIFAX, School of Art, Municipal Technical College. 428 (F.T. 10; 
P.T-day 185; Еур. 283). 
HARROW, Technical College. 1,208 (F.T. 97; P.T-day 172; Evg. 939). 
HUDDERSFIELD, Technical College. 872 (F.T. 85; P.T-day 195; 
Evg. 592). 
LONDON, Borough Polytechnic. 531(F.T. 34; P.T-day 153; Evg. 344). 
LONDON, Chelsea Polytechnic. 644 (F.T. 157; P.T-day 89; Evg. 898). 
LONDON, Sir John Cass College. 269 (F.T. 24; P.'T-day 27; Evg. 218). 
LONDON, The Polytechnie, Regent Street. 863 (F.T. 135; P.T-day 
90; Evg. 638). 
LONDON, Woolwich Polytechnic. 269 (F.T. 29; P.T-day 23; Еур. 217). 
LUTON AND SOUTH BEDFORDSHIRE, Technical College. 257 
(F.T. 47; P.T-day 21; Evg. 189). 
MIDDLESBROUGH, The Constantine Technical College. 608 (F.T. 
65; P.T-day 117; Evg. 426). 
NELSON, Art School. 1,052 (F.T. 3; P.T.-day 462; Evg. 587). 
NEWPORT, School of Art and Crafts. 1,179 (F.T. 70; P.T-day 332; 
Evg. ТТТ). 
NEWPORT, Technical College. 1,146 (F.T. 70; P.T-day 299; Evg. 
777). 
AOR THWICH, Verdin Technical College. 303 (F.T. 18; P.T-day 72; 
: vg. 218). 
NORWICH, City College. 511 (F.T. 73; P.T-day 202; Evg. 236). 
NUNEATON, Technical College. 751 (F.T. 14; P.T-day 440; Еур. 297). 
OXFORD, College of Technology, Art and Commorce. 1,051 (F.T. 43; 
P.T-day 277; Evg. 731). 
PRESTON, Harris Institute. 807 (F.T. 28; P.T-day 144; Evg. 635). 
RUGBY, College of Technology and Art. 464 (F.T. —; P.T-day 256; 
Evg. 208). 
Eom Royal Technical College. 437 (F.T. 53; P.T-day 82; Evg. 
02). 
р Technical Institute. 223 (F.T. 22; P.T-day 40; 
ур. 161). 
PE DU Technical College. 467 (F.T. 32; P.T-day 108; Evg. 
ды EE Oe Municipal College. 955 (F.T. 49; P.T-day 12; 
vg. : à 
STOCKPORT, College of Further Education. 692 (F.T. 34; P.T-day 
156; Evg. 402). 7 
SWINDON, The College, 421 (F.T. 22; P.T-day 61; Evg. 338). 
icr Technical College. 1,111 (F.T. 118; P.T-day 328; 
Vg. Й 
WALTHAMSTOW, South-West Essex Technical College. 743 (F.T. 81; 
атс, 80; Evg. 582) 
ORD, Technical College. 385 (F.T. 29; P.T-day 114; Evg. 242). 
WIGAN, Wigan and District Mining and Technical College. 365 (F.T. 
23; P.T-day 83; Evg. 259). 
WILLESDEN, Technical College. 645 (F.T. 92; P.T-day 57; Evg. 496). 
WORCESTER, Victoria Institute. 312 (F.T. 10; P.T-day 94; Evg. 208). 
YEOVIL, Technical College. 242 (F.T. 22; P.T-day 50; Evg. 170). 
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NATIONAL COLLEGES 
* No.of Full- Student 
time Students, Hours, 
Name and Address of Establishment 1953 1953 
TNational College of Horology and Instrument 
Technology, Northampton Polytechnic, St. 


John Street, E.C.1. 85 44,576 
+National Foundry College, Wulfruna Street, 
Wolverhampton 82 28,870 


tNational College for Heating, Ventilating, Re- 
frigeration and Fan Engineering, Borough 


Polytechnie, Borough Road, S.E.1 68 69,325 
+*National College of Rubber Technology, Nor- 
thern Polytechnie, Holloway Road, N.7 84 82,040 
+National Leathersellers’ College, Tower Bridge 
Road, Bermondsey, S.E.1 102 84,725 
+*National College of Food Technology, Cran- 
wood Streej, City Road, E.C.1 81 13,426 
Royal College of Art, South Kensington, 
S.W.7 399 372,950 
College of Aeronautics, Cranfield, Bedfordshire — 150 (not 
available) 
ss 


ASSOCIATIONS REPRESENTING TECHNICAL INSTITUTIONS 
«AND THEIR STAFFS 


Association of Teclmical Institutions. Hon. Secretary, J. C. Jones, 
C.B.E., B.Se(Eng., А.МІ.С.Е., M.LMech.E., F.LLA., The Poly- 
technic, Regent Street, London, W.1. 

Association of Principals of Technical Institutions. Hon. Secretary, 
А. W. Gibson, O.B.E., B.Sc.Tech., M.I.Mech.E., J.P., Dudley and 
Staffordshire Technical College, Dudley. 

Association of Teachers-in Technical Institutions. Dr. Е. A. Seeley, 
Secretary, Hamilton House, Mabledon Place, London, W.C.1. 

Association of Art Institutions. Hon. Secretary, Kenneth Holmes, 
O.B.E., A.R.C.A., College of Art, The Newarke, Leicester. 

National Society far Art Education. Secretary, W. M. Whitehead, 
89 London Road, Leicester. 

‹ 


Y WORKS SCHOOLS, 1952-3 


The following are approved by the Ministry as efficient establishments. 
The number of students is given thus, F.T. — full-time; P.T.D. — part-time 
day; P.T.D. and E. —part-time day and evening; Evg.=evening only. 


Gloucestershire 
CheltáÉnham. Messrs. Smith's English Clocks Ltd., Works School 


(F.T. 59). 
Filton, The Bristol Aeroplane Company's Works School (P.T.D. 446; 


P.T.D. and E. 804; Evg. 25). 


t in membership of A.T.I. (pp. 587, 163). 
* in membership of A.P.T.I. (pp. 587, 163). 
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Hampshire 
Portsmouth, Messrs. Knight and Lee, Озу Continuation Classes 
(P.T.D. 22) (Note A). 
Kent 
Aylesford, Messrs. A. E. Reed and Co. Ltd., Works School (P.T.D. 
271; P.T.D. and E. 58; Evg. 105). 
Lancashire 


Accrington, Messrs. Howard and Bullough Works School (P.T.D. 20; 
P.T.D. and E. 147). 

Leyland Day Continuation School and Evening Institute (P.T.D. 85; 
P.T.D. and E. 290). 


Prescot, British Insulated Callender's Cables Ltd., Works School 
(P.T.D. 318). 


Stretford, Metropolitan Vickers Works School (F.T. 12; P.T.D. 1,064; 
P.T.D. and E. 323; Evg. 299). 

Bolton, Tootal’s Day Continuation School (P.T.D. 207). 

Manchester, Mather and Platt Ltd., Works School (P.T.D. 181; 
Р.Т.р. and E. 145; Evg. 35). 


Manchester, Messrs. Lewis's Ltd., Day Continuation Classes (P.T.D. 
153). 
Middlesex 
Hendon, de Havilland Aeronautical Technical School (P.T.D. 95; 
P.T.D. and E. 10; Evg. 31). 
Nottingham 
Boots College (P.T.D. 1,441; P.T.D. and E. 103; Evg. 51). 
Somerset = 
Street, Strode Day Continuation School (P.T.D. 256). 
Warwickshire 
Bournville Works Evening Institute (Evg. 876). 
Yorkshire (East Riding) 
Kingston-upon-Hull, Reckitt’s Day Continuation School and Even- 
ing Institute (P.T.D. 540; P:T.D. and E. 62; Evg. 124). 


York, Rowntree’s Girls’ Day Continuation School and Evening 
Institute (P.T.D. 634; Evg. 254). 


Yorkshire (West Riding) 


Stocksbridge Day Continuation School and Evening Institute (P.T.D. 
123; Evg. 488). j 


Stourton, Yorkshire Copper Works Day Continuation Classes (P.T.D. 
69) (Note A). 


Leeds, Messrs. Lewis's Ltd., Day Continuation School (P.T.D. 149). 


TOTAL ENROLMENTS 


Full-time 71 
Part-time Day 5,774 % 3 
Part-time Day and 
Evening 1,472 
Evening only 2,288 


Тота 9,605 
NorE А. Closed at end of 1952-3 Session. 
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Number of full-time students in Science and Technology, 1952-3 


Institution 
Birmingham University 
Bristol University 
Cambridge University 
Durham University 

Durham Colleges 
King's College, Newcastle 
Exeter University College 
Hull University College* 
Leeds University £ 
Leicester University Coll 
Liverpool University 
University of London, in- 
cluding the Colleges and 
Schools 
Manchester University 
Manchester College ofeTech- 
nology (Faculty only) 
North Staffordshire Univer- 
sity College 
Nottingham University 
Oxford University 
Reading University 
Sheffield University 
Southampton University 
TOTAL ENGLAND 


University of Wales 

Aberyst University 
College 

Bangor University College 

Cardiff University College 

Swansea University Col- 
lege Я 

Welsh National School of 
Medicine 
Tora, WALES 


* Now Hull University. 


1,071 
861 
1,533 


894 


262 
4,621 


Science Technology 
% of % of 
No. Total No T 
649 211 709 231 
693 26-9 218 8-2 
1935 247 807 108 
407 302 — — 
570 186 705 22:8 
908 37-6 — — 
331 41:5 — — 
488 15:3 746 234 
276 382 — — 
608 20:5 560 18:9 
8,113 171 1,801 9-9 
1,071 26-6 420 10:6 
us — 654 100-0 
90 216 — — 
590 290 283 11:4 
1,144 16:6 60 0:9 
280 25:5 — — 
430 21:2 504 249 
365 391 110 118 
18,414 21-4 7,531 120 
908 288 — — 
287 27:5 89 45 
432 28:2 199 13:0 
311 34:8 147 16:4 
ROS ЫШ бут А mm 
1,356 29:3 385 8:3 
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Science Technology 
> % of 


Total % 0) % of 
Institution Students No. Total No. Total 
Aberdeen University 1,752 260 15:2 94 58 
Edinburgh University 4,593 600 131 250 5-4 
Glasgow University 4,965 759 158 619 125 
G Royal Technical 
1,211 177 146 1,034 85.4 
St. University, in- 
cluding Dundee University 
College 1,697 429 253 80 47 


TOTAL SCOTLAND 14,218 2,281 157 3,077 146 


TOTAL ron GREAT BRITAIN 81,474 17,001 20-9 9,993 128 
Sources: University Grants Committee Returns for 1952-8 (H.M.S.O.); 
University Grants Committee, Secretary, Sir Edward Hale, K.B.E., C.B., 


SCOTTISH CENTRAL TECHNICAL INSTITUTIONS 
Aberdeen 
Robert Gordon's Technical Со 
The North of Scotland RD P idus 
Dundee 
Dundee Institute of Art and Technology 


Edinburgh and East of Scotland College of Agriculture 
Edinburgh College of Art eor Ag 


Glasgow and West of Scotland College of Domestic Science 


THE TRAINING COLLEGES FOR TEACHERS 
OF TECHNICAL SUBJECTS . : 
Further information can be obtained from the following: 
The Director, Bolton Training College, The Technical College, Bolton. 
The Principal, Garnett Coll ; 83 New Kent Road, London, S.E.1. 
The Director, Huddersfield Technical Training College, Queen Street 


APPENDIX вот 


O А IN TECHNICAL INSTITUTIONS 
FOR ND GRANTS UNDER CIRCULAR 255— 
ADVANCED TECHNOLOGY 


The following recognitions obtained as at 30th June, 1954: 

rom seem бо mcm 52 
No. of Technieal Colleges һә 
No. of Courses А - А . ° А _ „ 1,200 


E 


A Considered 
оштв approved: 428 at 34 Technical 
These courses may be classified as 


i 
i 


1811 не 1 1 къа ac ў 
1 


ы Жел ҮТ i 


18111111 Saaaack! 1 BI 
IFIBEEN 301131851 


LIST OF COLLEGES IN WHICH COURSES OF ADVANCED 

TECHNOLOGY MAVE BEEN APPROVED FOR 75% GRANT 

REGULATION 13 OF GRANT REGULATIONS No. 1, 1952, AS 
AT JUNE Зоти, 1954 


Huddersfield, T: College. 
Leicester, College of Technology and Commerce. 
OR ieee! mecca осы be asa бын, Liverpool д. 
London: Battersea Polytechnic, Battersea Park Road, Battersea, 
eR ЕГИ 


London: Brixton School of Building, Brixton, S.W.4. 


h on! 


>” 
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London: Chelsea Polytechnic, Manresa Road, Chelsea, S.W.3. 
London: Northampton Polytechnic, 280 St. Joan's Street, Е 


London: Woolwich Polytechnie, Thomas Street, Woolwich, S.E.18. - 

College of Technology (non-faculty courses). 
North Staffordshire Technical College, Victoria Road, Stoke-on-Trei 3 
getan and District "Technical College, Shakespeare St eet 


Rugby, College of Technology and Art, Eastlands, Ru by. 
Salford, ae Technical College, Peel Park, Salford "d 


West Ham College of Technology, West Ham. 


- 


APPENDIX 


RECOGNITIONS OF COURSES 


On the next four pages will be found details of 
recognitions of courses, Attention is called to the 
notes at the foot of page 618 
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NATIONAL ADVISORY COUNCIL ON EDUCATION FOR 
INDUSTRY AND COMMERCE (ENGLAND AND WALES) 


Curzon Street House, Curzon Street, London, W.1. 


Constitution 


London and Home Counties Regional Advisory Council for Higher 
Technological Education: 


1 Representative for the Universities 

2 Representatives for the Local Authorities 
2 A A » Teachers 

1 Representative for the Employers 

1 35 x » Employees 


The following: 


Southern Regional Council for Further Education 

Regional Council for Further Education for the South-west 

West Midlands Advisory Council for Technical Commercial and Art 
Education 

Regional Advisory Council for the Organisation of Further Education 
in the East Midlands 

East Anglian Regional Advisory Council for Further Education 

Yorkshire Council for Further Education 

Northern Advisory Council for Further Education 

North Western Regional Advisory Council for Further Education 
Welsh Joint Education Committee ; 


each nominate 


1 Representative for the Universities 

H » » » Local Education Authorities 
1 » » » "Teachers 

H » m » Employers 

1 » » » Employees 


The Minister of Education nominates 20 representatives which at 
present cover the following interests: 

Association of Education Committees: Wool Industry: Management 
Education: Glass Technology: Chemical Engineering: Banking: General 
Clerical and Administrative Work—Commerce: Civil En gineering: Elec- 
trical Engineering: Education and Research—Rayon: Petroleum Tech- 
nology: Grocery Trades: Building: Insurance: Industrial Art and 
Design: Management and “Time and Motion Study’: Steel Industry: 
Cotton Industry (Technologist): Dress Design and Women’s Clothing 
Trades: Plastics Consultan’ 


REGIONAL ADVISORY COUNCILS ‘FOR 
FURTHER EDUCATION: ENGLAND AND WALES 


London and Home Counties Regional Council for Higher Technological 


peer Tavistock House South, Tavistock Square, London, 
.С.1. 


Southern Regional Council for Further Education, Shire Hall, Reading. 
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Regional Council for Further Education in the South-West, 12 Lower 
Castle Street, Bristol 1. e 

West Midlands Advisory Council for Technical, Commercial and Art 
Edueation, 141 Great Charles Street, Birmingham 3. 

Regional Advisory Council for Further Education in the East Midlands, 
12 King John's Chambers, Bridlesmith Gate, Nottingham. 

East Anglian Regional Advisory Council for Further Education, 
County Education Office, Stracey Road, Norwich. 

Yorkshire Council for Further Education, 35 Park Square, Leeds 1. 

Regional Advisory Council for Further Education in the North-West, 
33 Blackfriars Street, Manchester 3. 

Northern Advisory Council for Further Education, 5 Grosvenor Villas, 
Grosvenor Road, Neweastle-upon-Tyne 2. 

Welsh Joint Education Committee ("Technical Education and Further 
Education Department), 2 Cathedral Road, Cardiff. 


REGIONAL ADVISORY COUNCILS FOR 
TECMNICAL EDUCATION IN SCOTLAND 


Aberdeen and North-East Regional Advisory Council for Technical 
Education, Robert Gordon's Technical College, Aberdeen. 

Dundee and District Regional Advisory Council for Technical Educa- 
tion, 17 Bell Street, Dundee. 

Edinburgh and South-East of Scotland Regional Advisory Council for 
Technical Education, Heriot-Watt College, Edinburgh 1. 

Glasgow and West of Scotland Regional Advisory Council for Technical 
Education, Royal Teghnical College, Glasgow, C.1. 

Highlands and шо Regional Advisory Council for Technical Educa- 
tion, 83 Academy Street, Inverness. 


SOME GOVERNMENT AND PUBLIC OFFICES 


Only those most directly related to technical education have been 
selected. 

Ministry of Education, The Permanent Secretary, Curzon Street, 
London, W.1. 

Scottish Education Department, The Secretary, St. Andrew's House, 
Edinburgh 1. s 

Ministry of Education for Northern Ireland, The Permanent Secretary, 
Netherleigh, Massey Avenue, Belfast. 

Ministry of Agriculture and Fisheries, The Permanent Secretary, 8 
Whitehall Place, London, S.W.1. 

Central Scholarships Committee and Agricultural Post-Graduate 
Scholarships Committee, 1—4 Cambridge Terrace, Regents Park, 
London, N.W.1. 

British Broadcasting Corporation, Portland Place, London, W.1. 

Ministry of Fuel and Power, Thames House South, Millbank, London, 
S.W.1. о 

Ministry of Health, Savile Row, London, W.1. 

Ministry of Labour and National Service, 8 St. James's Square, London, 
S.W.1. 

Medical Research Council, 38 Old Queen Street, Westminster, London, 
S.W.1. 
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Department of Scientific and Industrial Research, Charles House, 5-11 
Lower Regent Street, London, S.W.1. > 

The National Coal Board, Hobart House, Grosvenor Place, London, 
S.W.1. 

The British Electricity Authority, Great Portland St., London, W.1. 

The Railway Executive, 222 Marylebone Road, London, N.W.1. 

The Gas Council, Gas Industry House, 1 Grosvenor Place, London, S. W.1. 


CONSTITUTION OF THE BURNHAM TECHNICAL COMMITTEE 


Authorities Panel Teachers’ Panel 
County Councils Association 4 Association of Teachers іп 
Association of Municipal Cor- Technical Institutions 
porations 8 Association of Principals of 
Association of Education Com- Technical Institutions 2 
mittees З National Society of Art Masters 2 . 
London County Council 2 National Union of Teachers 2 
Welsh Joint Education Com- National Federation of Teachers 1 
mittee, Local Authorities 
Sub-committee 1 
Toran 18 18 


Joint Honorary Secretaries; one member from each panel; at present 
the Secretary of the Association of Education Committees, and the 
Secretary of the Association of Teachers in Technical Institutions. 


REGIONAL EXAMINING UNIONS AND 
OTHER EXAMINING BODIES 


Union of Lancashire and Cheshire Institutes, 33 Blackfriars Street, 
Manchester 3. 

Union of Educational Institutions, 25a Paradise Street, Birmingham 1. 

East Midlands Educational Union, 32 Dryden Street, Nottingham. 

Northern Counties Technical Examinations Council, 5 Grosvenor Villas, 
„Grosvenor Road, Newcastle-upon-Tyne 2. 

City and Guilds of London Institute, 31 Brechin Place, London, S.W.7. 

The Royal Society of Arts, 28 Victoria Street, London, S.W.1. 

The London Chamber of Commerce, 69 Cannon Street, London, E.C.4. 

The Association of British Chambers of Commerce, 14 Queen Anne's 
Gate, London, S.W.1. 

The National Committee (Scotland) for Commercial Certificates, 178 
Pitt Street, Glasgow, С.2, 


PROFESSIONAL INSTITUTIONS, EDUCATIONAL SOCIETIES 
AND ASSOCIATIONS 


ev Association of Certified and Corporate, 22 Bedford Square, 


Accountants of Scotland, Institute of Chartered, 27 Queen Street, 
Edinburgh 2, and 218 St. Vincent Street, Glasgow, C.2. 


Accountants of England and Wales, Institute of Chartered, Moorgate 
Place, E.C.2, 
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Accountants, Institute of Cost and Works, 63 Portland Place, W.1. 

Accountants and Auditéts, Society of Incorporated, Incorporated 
Accountants Hall, Temple Place, Victoria Embankment, W.C.2. 

Actuaries, The Institute of, Staple Inn Buildings, Holborn, W.C.1. 

aae Education, The National Institute of, 35 Queen Anne Street, 
S.W.1. 

Advertising Association, The, 110 Fleet Street, E.C.4. 

Advertising, Institute of Incorporated Practitioners in, 44 Belgrave 
Square, S.W.1. 

Aeronautical Society, The Royal, 4 Hamilton Place, W.1. 

Agricultural Engineers, The Institute of British, 24 Portland Place, W.1. 

Agricultural Society of England, The Royal, 16 Bedford Square, W.C.1. 

Agrieultural Society of Scotland, The Royal Highland, 8 Eglington 
Crescent, Edinburgh. 

Architects, The Royal Institute of British, 66 Portland Place, W.1. 

Architects, Institute of Naval, 10 Upper Belgrave Street, S.W.1. 

Architects, Institute of Registered, 47 Victoria Street, S.W.1. 

Architects and Surveyors, Faculty of, 40 Portman Place, W.1. 

Architects and Surveyors, The Incorporated Association of, 75 Eaton 
Place, S.W.1. 

Arts Council of Great Britain, The, 4 St. James Square, S.W.1. 

Art Education, National Society for, 89 London Road, Leicester. 

Art, Society for Education in, 37 Dennison House, 986 Vauxhall Bridge 
Road, S.W.1. 

Bakery Education, National Board for, 1 Buckingham Palace Gardens, 
Buckingham Palace Road, S.W.1. 

Biology, The Institut of, Tavistock House South, Tavistock Square, 
W.C.1. 

Boot and Shoe Institution, The British, 35 College Street, Northampton. 

Brewing, The Institute of, 33 Clarges Street, W.1. 

British Association for the Advancement of Science, Burlington House, 
W.1. 

British Industries, Federation of, 22 Tothill Street, S.W.1. 

British Standards Institution, 2 Park Street, W.1. 

Builders, The Institute of, 48 Bedford Square, W.C.1. 

Caterers Association of Great Britain, 185 Oxford Street, W.1. 

Ceramics Institute, The British. 

Chemical Industry, The Society of, 14-16 Belgrave Square, S.W.1. 

Chemical Manufacturers, Association of British, 86 Strand, W.C.2. 


- Chemical Society, The, Burlington House, Piccadilly, W.1 


Chemists, The British Association of, Huchley House, 14 Handley 
Street, W.1. © 

Chemistry, The Royal Institute of, 30 Russell Square, W.C.1. 

Coking Industry Association, The British, 74 Grosvenor Street, W.1. 

Chiropodists, The Joint Council of, 59 Gloucester Place, Wal; 

Chiropodists, The Society of, 121 Cavendish Square, W.1. 

Clothing Institute, The, 17 Henrietta Street, W.C.2. 

Clerks of Works Institute of Great Britain, 5 Broughton Road, Thornton 
Heath, Surrey. e 

Colour Council, The British, 13 Portland Square, W.1. 

Commerce, Association of British Chambers of, 14 Queen Anne's Gate, 

S.W.1. 
Concrete Federation, British Cast, 17 Amherst Road, London, W.13. 
Cotton Board, The, Fountain House, Fountain Street, Manchester 2. 
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Decorators, The Incorporated Institute of British, Drayton House, 
Gordon Street, W.C.1. : " 
Design and Industries Association, 13 Suffolk Street, S.W.1. 
Dietetics, The, British, Association (Ine.), 251 Brompton Road, S.W.3. 
Domestie Studies, The National Council of, 75 Ferme Road, Ferme 
Park, N.8. 
Dyers and Colourists, The Society of, 19 Piccadilly, Bradford, Yorks. 
Economic Engineering, The Institute of, 28 Victoria Street, S.W.1. 
Economie Society, The Royal, c/o The Marshall Library, Downing 
College, Cambridge. 
Education Association, National, 72 Vallance Road, N.22. 
Education Committees, Association of, 10 Queen Anne’s Gate, W.1. 
Education, UNESCO, Avenue Kleber, Paris 16eme. 
Educational Institute of Scotland, The, 46 Moray Place, Edinburgh 3. 
Educational Research, National Foundation for, 79 Wimpole Street, W.1. 
Educational Visits and Exchanges, Central Bureau for, Hamilton House, 
Bidborough Street, W.C.1. 
Electrical Association for Women, 35 Grosvenor Place, S.W.1. 
Electrical Development Association, British, 2 Savoy Hill, W.C.2. 
Electronics, The Institution for, 20 Buckingham Street, W.C.2. 
Employers Confederation, British, 21 Tothill Street, S.W.1. 
Engineering Draughtsmen and Designers, Institution of, Grand Build- 
ings, Trafalgar Square, W.C.2. 
Engineering Society, The Illuminating, 82 Victoria Street, S.W.1. 
pne The Institution of British Agricultural, 24 Portland Place, 
Engineers, The Institution of Chemical, 56 Victoria Street, S.W.1. 
Papae The Institution of Civil, Great George Street, Westminster, 
Engineers, The Institution of Electrical, Savoy Place, W.C.2. 
Engineers, Institution of Fire, 94 Southwark Bridge Road, S.E.1. 
Engineers, The Institution of Gas, 17 Grosvenor Crescent, S.W.1. 
Engineers Guild Ltd., The, 78 Buckingham Gate, S.W.1. 
Engineers, The Institution of Heating and Ventilating, 75 Eaton Place, 
Engineers, The Institution of Highway, 47 Victoria Street, S.W.1. 
Engineers, Society of (Incorporated), 17 Victoria Street, S.W.1. 
Engineers, The Institution of Locomotive, 28 Victoria Street, S.W.1. 
Engineers, The Institution of Marine, 85 Minories, E.C.3. 
Engineers, The Institution of Mechanical, Storey’s Gate, St. James 
5 Park, йл, ; 
ngineers, The Instituti ini i insbur, 
Circus, BA lon of Mining, Salisbury House, Finsbury 
Engineers, The Institution of Municipal, 84 Eccleston Square, S.W.1. 
Engineers, The Institution of Production, 36 Portman Square, W.1. 
Engineers, The British Institute of Radio, 9 Bedford Square, W.C.1. 
nr The Institution of Structural, 11 Upper Belgrave Street, 


Engineers, The Institution of W. i i Abbe 
Orchard Street, S.W.1. ao ee 

Examinations Board, Associated Cit; i Institute, 
31 Brechin Place, S.W.7. mE О Tondon Ta Ў 

Ехсһапде .of Students for Technical Experience, The International 
Association for the (L.A.E.S.T.E.), Imperial College of 'Тесһпо1оду 
and Science, S.W.7. 
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Export, The Institute of, 140 Cromwell Road, S.W.7. 

Faraday, The—Society, 6 Grays Inn Square, W.C.1. 

Fuel, The Institute of, 18 Devonshire Street, Portland Place, W.1. 

Gas Federation, The Women’s, 1 Grosvenor Place, S.W.1. 

Glass Technology, The Society of, 20 Hallam Gate Road, Sheffield 10. 

Good Housekeeping, The Institute of, 30 Grosvenor Gardens, S.W.1. 

Health, Royal Society for the Promotion of, 90 Buckingham Palace 

Road, S.W.1. 

Highway Engineers, The Institution of, 47 Victoria Street, S.W.1. 

Horological Institute, The British, 35 Northampton Square, E.C.1. 

Hotel and Catering Institute, The, 24 Portman Square, W.1. 

Housing, The Institute of, 37-38 Strand, W.C.2. 

Housing and Town Planning Council (Inc.), National, 42 Devonshire 
Street, W.1. 

Houseworkers, National Institute of, 52 Mount Street, W.1. 

Industrial Administration, The Institute of, 8 Hill Street, W.1. 

Industrial Psychology, The National Institute of, 14 Welbeck Street, 
ҮҮЛ. 

Industrial Technicians, The Institute of, 67 Lord Street, Liverpool 2. 

Industrial Supervisors, The Institute of, 47 Temple Row, Birmingham 2. 

Industrial Welfare Society, The, 48 Bryanston Square, W.1. 

Institutional Management Association, The, 324 Grays Inn Road, W.C.1. 

Insurance Institute, The Chartered, 20 Aldermanbury, E.C.2. 

Iron and Steel Institute, The, 4 Grosvenor Gardens, S.W.1. 

Launderers, The Institute of British—Ltd., 16-17 Lancaster Gate, W.2. 

Management, The British Institute of, Management House, 8 Hill 
Street, W.1. 

Mathematical Associ&tion, The, 87 Pixmore Way, Letchworth, Herts. 

Meat, Institute of, Brisfol House, Holborn Viaduct, E.C.1. 

Medical Laboratory Technology, Institute of. 

Metallurgical Education, Joint Committee on, 4 Grosvenor Gardens, 
S.W.1. 

Metallurgists, The Institution of, 4 Grosvenor Gardens, S.W.1. 

Metals, The Institute of, 4 Grosvenor Gardens, S.W.1. 

Microscopical Society, The Royal, Tavistock House South, Tavistock 
Square, W.C.1. , 

Minerological Society, The, British Museum, S.W.7. 

Mining Association of Great Britain, 96 Piccadilly, W.1. 

Mining Institute of Scotland, Royal Technical College, Glasgow. 

Mining and Metallurgy, The Institution of, Salisbury House, Finsbury 
Circus, E.C.2. 

Mining Surveyors, The Institute of, 35 Church Street, Barnsley. 

Motor Industry, Institute of the Incorporated, 40 Queen's Gate, S.W.7. 

Municipal Treasurers and Accountants (Inc.), Institute of, 1 Bucking- 
ham Place, S.W.1. 

Nursing Council for England and Wales, The General, 23, Portland 
Place, W.1. 

Office Management Association, Management House, Hill Street, W.1. 

Optical Associatign, The British, 65 Brook Street, W.1. 

Optical Practitioners, The Association of, 65 Brook Street, W.1. 

Parliamentary and Scientific Committee, 6 Queen Anne’s Gate, S.W.1. 

Painter-Etchers and Engravers, Royal Society of, 26 Conduit Strect, 
Walks 

Painters-Sculptors-Engravers, National Society of, 195 Piccadilly, W.1. 

Painters and Water Colours, The Royal Institute of, 195 Piccadilly, W.1. 
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Personnel Management, The Institute of, 2-10 Hill Street, W.1. 

Petroleum, The Institute of, 26 Portland P'ace, W.1. 

Pharmaceutical Society, The, 17 Bloomsbury Square, W.C.1. 

Photographie Society, The Royal, 16 Princes Gate, S.W.7. 

Photographers, Institute of British, 49 Gordon Square, W.C.1. 

Physics, 'The Institute of, 47 Belgrave Square, S.W.1. 

Plasties Institute, The, The Adelphi, Adam Street, W.C.2. 

Plumbing Industry Further Education Council. 

Preceptors, College of, 2-3 Bloomsbury Square, W.C.1. 

Printers, The Federation of Master, 11 Beresford Row, W.C.1. 

Productivity Council, British, 21 Tothill Street, S.W.1. 

Publie Administration, The Institute of, 76a New Cavendish Street, W.1. 

Purchasing Officers Association, 146a Queen Victoria Street, E.C.4. 

Quarrying, Institute of, Salisbury Square House, E.C.4. 

Research, Department of Scientific and Industrial (D.S.I.R.), Charles 
House, 5-11 Regent Street, S.W.1. 

Fed "Transport (Engineers Inc.), The Institute of, 69 Victoria Street, 

ВА! 


Royal Institution of Great Britain, 21 Albemarle Stregt, W.1. 

Royal Society, The, Burleigh House, Piccadilly, W.1. 

Rubber Industry, The Institution of the, 12 Whitehall, W.1. 

Rural Industries Bureau, 35 Camp Road, Wimbledon, S.W.19. 

Sales Managers’ Association, The Incorporated, 4 Holborn Place, W.C.1. 

Sanitary Engineers, Institution of, 118 Victoria Street, S.W.1. 

Seafarers’ Education Service, College of the Sea, Mansbridge House, 
207 Balham High Road, S.W.17. 

Secretaries, The Chartered Institute of, 14 New Bridge Street, E.C.4. 

Secretaries, The Corporation of, 28 Fitzroy Square, W.1. 

Shipbrokers, The Institute of Chartered, 63 Fenchurch Street, E.C.3. 

Spectacle Makers, The Worshipful Company of, Apothecaries Hall, 
Blackfriars Lane, E.C.4, 

Statistical Society, The Royal, 21 Bentinck Street, London, W.1. 

Surveyors, The Institute of Quantity, 99 Gloucester Place, S.W.1. 

ENT The Royal Institution of Chartered, 12 St. George Street, 


Television Society, The, 164 Shaftesbury Avenue, W.C.2. 

‘Textile Institute, The, 10 Blackfriars Street, Manchester 8. 

Timber Development Association Ltd., The, 21 College Hill, E.C.4. 

Town Planning Institute, 18 Ashley Place, S.W.1. 3 

Trade Union Congress, Education Committee, Transport House, Smith 
Square, S.W.1. 

Transport, The Institute of, 80 Portland Place, W.1. 

Trichologists, The Institute of, 116 Gloucester Place, W.1. 

Valuers? Institution, The, 68 Gloucester Place, W.1. 

Visual Aids, Educational Foundation for, 33 Queen Anne Street, W.1. 

Visual Education, Council for, 13 Suffolk Street, S. W.1. 

Welding, Institute of, 2 Buckingham Palace Gardens, Buckingham 
Palace Road, S.W.1. 

Wool Secretariat, The International, Dorland House, 18-29 Regent 
Street, W.1. 


үөн Educational Association, Temple House, 27 Portman Square, 


Works Managers, Institution of, 67-68 Chandos Place, W.C.2. 
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NATIONAL CERTIFICATES AND DIPLOMAS 


a. National Certificates and Diplomas 
Ministry of Educalion 


Я Rules Governing the 
Subject Year of Introduction Scheme No.: 
Mechanical Engineering 1921 106 
Chemistry 1921 100 
Applied Chemistry 1947 100 
Electrical Engineering 1923 127 
Naval Architecture 1926 105 
Building 1929 
Reconstituted 
1948 101 
Textiles 1934 102 
Commerce 1939 
Reconstituted 
1951 104 
Production Engineering 1941 106 (P) 
Civil Engineering 1943 107 
Applied Physics 1945 114 
Metallurgy 1945 : 111 
Chemical Engineering 1951 122 
Mining 1952 123 
Mine Surveying 1952 123 
b. Allied Schemes ұ 
e E Ministry of Education 
Date of Establishment Rules No.: 
National Craftsrhan's Certificate 1947 115 
National Retail Distribution Cer- 
tificates 1950 121 
National Bakery Diploma 1950 117 
c. Ministry of Education and Certificates in Art 
including National Diploma in Design 1954 110 


d. Representatives on Joint Committees 
The Association of Technical Institutions, the Association of Prin- 

cipals of Technical institutions, and the Association of Teachers in 
Technical Institutions are represented on the following Joint Com- 
mittees: 

Chemistry &nd Applied Chemistry 

Commerce 

Chemical Engineering 

National Retail Distribution Certificates. 


e THE RESEARCH ASSOCIATIONS 
о 
| Norte: R.A.—Research Association 
AW British Baking Industries, R.A., Baking Industries, R.S., Chorleywood, 


Herts. 
| British Boot, Shoe and Allied Trades, R.A., Satra House, Rockingham 
Road, Kettering, Northants. 
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British Cast Iron, R.A., Bordesley Hall, Alvechurch, Birmingham. 
British Ceramic, R.A., Queen's Road, Penkhiull, Stoke-on-Trent. 
British Coal Utilisation, R.A., Randalls Road, Leatherhead, Surrey. 
British Coke, R.A., 74 Grosvenor Street, London, W.1. 
British Cotton Industry, R.A., Shirley Institute, Didsbury, Manchester. 
Cutlery R. Committee, Light Trades House, Melbourne Avenue, 
Sheffield 10. 
British Electrical and Allied Industries, R.A., Thorncroft Manor, 
Dorking Road, Leatherhead. 
British Hat and Allied Feltmakers’, R.A., Stanley House, Manchester 
Road, Droylsden, Lanes, 
R.A, of British Flourmillers, 21 Arlington Street, London, S.W.1. 
British Food Manufacturing Industries, R.A., Randalls Road, Leather- 
head. 
Fruit and Vegetable Canning and Quick Freezing, R.A., Chipping 
Campden, Glos. 
R. Committee of the Furniture Development Council, 11 Adelphi Ter- 
race, Robert Street, London, W.C.2. 
British Gelatine and Glue Research Association, Saidinia House, 52 
Lincoln's Inn Fields, London, W.C.2. 
Hosiery and Allied Trades, 4 First Avenue, Sherwood Rise, Nottingham. 
British Hydromechanics, R.A., Netteswell Road, Harlow, Essex. 
British Internal Combustion Engine, R.A., 111-112, Buckingham 
Avenue, Trading Estate, Slough. 
British Iron and Steel, R.A., 11 Park Lane, London, W.1. 
British Jute Trade, R.A., Kinnoull Road, Kingsway West, Dundee. 
Lace, R.A., Glaisdale Drive, Bilborough, Nottingham. 
British Launderers, R.A., The Laboratorie$, Hill View Gardens, 
Hendon, N.W.4. > 
British Leather Manufacturers’, R.A., Milton Park, Egham, Surrey. 
en Industry, R.A., The Research Institute, Lambeg, Lisburn, Co. 
Antrim, Nr. Ireland. 
Parsons and Marine Engineering Turbine, R. and Design A., Pametrada 
Research Station, Wallsend-on-Tyne. 
Motor Industry, R.A., Great West Road, Brentford, Middlesex. 
British Non-Ferrous Metals, R.A., Euston Street, London, N.W.1. 
R.A. of British Paint, Colour and Varnish Manufacturers, Тһе Paint 
Research Station, Waldegrave Road, Teddington, Middlesex. 
British Paper and Board Industry, R.A., St. Winifred’s Laboratories, 
Welcomes Road, Kenley, Surrey. 
Printing, Packaging and Allied Trades, R.A., Patra House, Randalls 
i rae Leatherhead. 
roduction Engineering, R.A. itai eley Lodge, 
Melton Кыш à wb i » Of Great Britain, Staveley g 
E vo R.A., Bridgewater House, 58 Whitworth Street, Man- 
ster 1. 
Зее of British Rubber Manufacturers, Shawbury, Shrewsbury, Shrop- 
те. ф ) 
British Scientific Instrument, R.A., 20 Queen Aniie Street, London, W.1. 
British Shipbuilding, RA; 5 Chet held Gardens, Curzon Street, 
London, W.1. 
Coil Spring Federation, R.A., 40 Grosvenor Gardens, London, S.W.1. 
Coal Tar, R.A., Oxford Road, Gomersal, Nr. Leeds. 
British Welding, R.A., 29 Park Crescent, London, W.1. 


е 
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R. Committee of the British Whiting Federation, 12 Buckingham 
Street, Strand, W.C.2. e 

Wool Industries, R.A., Torridon, Hi ‚ Leeds 6. 

_Association of Special Libraries and Information Bureaux, 4 Palace 
Gate, London, W.8. 

Manchester Joint Research Council, Ship Canal House, King Street, 
Manchester 2. 


Note: 


Details of the Research Associations are given in the Annual Report 
of the Department of Scientific and Industrial Research (Charles House, 
5-11 Regent Street, S.W.1), and in the Ministry of Education Letter 
to L.E.A's. (F.E.C.L., 10-54: Research Associations, T. 665/64). 


COLLEGES WITH SANDWICH COURSES 


Nore: Where possible, after the name of the college the following are 
given in order: 

Subject, e.g. Mech. Eng., Elect. Eng., Chem. Eng., or Bldg. Unusual 
subjects will be given fully. ; 

Entry Standard, e.g. S.1, 8.2, 5.3, Adv. G.C.E., Ord. С.С.Е. 

Duration in years, e.g. 4y. 

Period in college/industry, e.g. 6m/6m means 6 months each in college 
and industry, 1w/1w means 1 week turnabout. 

Academic Award, e.g. H.N.D., O.N.D., H.N.C., O.N.C. etc. 
Coll. Assoc. = СоЈЈере Associateship. Coll.H.D.=College Higher 
Diploma. e 

Date Course Starteg. 

Professionals exemptions are too varied to be denoted and 
information must be gained from the College. 


BIRMINGHAM, College of Technology; Elect. Eng.; Ord. G.C.E./Adv. 
G.C.E.; 5y/4y; 6m/6m; Coll. Dipl. 1954. 

BRISTOL, College of Technology; Bldg.; 8.8; Adv. G.C.E.; 84у; 7m/5m; 
H.N.D.; 1952. Mech. Eng.; Зу; 6m/6m; H.N.D. 

BRISTOL, College of Commerce; Management Studies; ly; 2 terms 
college, 1 term industry; no award. 

CANNOCK CHASE, Mining and Technical College: Mining; 2y; 
6m/6m; H.N.C. arti Under Manager’s Cert. 

CARDIEF, College of Technology and Commerce; Bldg.; Adv. G.C.E.; 
8y; 2 terms/1 term first 2 years only; H.N.D.; 1947. 

COVENTRY, Technical College: Mech. Eng.; Зу; 6m/6m; Coll. Assoc. 

CRUMLIN, Monmouthshire Technical College; Mech.Eng.; Ord. G.C.E.; 
2y; "m/5m; O.N.D.; 1952. 

DARLINGTON, Technical College; Mech. Eng.; 5.2; 4y; 6m/6m; 

H.N.D.; 1953. 

ENFIELD, Technical College; Civil Eng.; Adv. G.C.E.; S.2; 4y; 6m/6m; 
professional exams. direct; 1953. Elect. Eng.; Adv. G.C.E.; 5.8; 
84y; 6m/6m; H.N.Dr; 1952. Mech. Eng.; Айу. С.С.Е.; 5.8; Зу; 
6m/6m; H.N.D.; 1951. Prodn. Eng.; Adv. G.C.E.; 5.8; Зу; 6m/6m; 
H.N.D.; 1951. Management Inter. and Final; 2y; 17 weeks college 
each year. 

GATESHEAD, Technical College; Mech. Eng.; S.2; 4y; 6m/6m; H.N.D.; 
1951. 
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HATFIELD, Technical College; Prelim. Diploma; S.1; 1y; 6m/6m; 1958. 
Eng. 2/3у; O.N.D./H.N.D.; 1944. ‘ 

HENDON, Technical College; Mech. Eng.; Ord. G.C.E.; 51; 4y; 8w/8w; 
O.N.C., H.N.C., endorsements; 1952. 

KINGSTON-UPON-HULL, Technical College; Aero. Eng.; 4y; 6m/6m; 
H.N.D. 

KINGSTON-ON-THAMES, Technical College; Mech. Eng. Зу; 
6m/6m; H.N.D. Prodn. Eng.; Зу; 6m/6m; H.N.D. 

LEEDS, College of "Technology; Mech. Eng.; S.2; 4y; 6m/6m; H.N.D.; 
1952, Elect. Eng.; S.2; 4y; 6m/6m; H.N.D.; 1953. 

LEICESTER, College of Technology and Commerce; Industrial Man- 
agement; ly; 9 months directed reading sandwiched between 8 
separate months full-time study in residence. 

LONDON: 

Brixton School of Building; Bldg.; Adv. G.C.E.; S.3; 31y; 6m/6m; 
H.N.D.; 1951. 

Borough Polytechnic; Elect. Eng.; Ord. G.C.E.; S.2; 4y; 6m/6m; 
H.N.D.; 1948. Mech. Eng.; Ord. G.C.E.; S.2; 4y; 6m/6m; H.N.D.; 
1952. i 

Northampton Polytechnic; Aeronautical Eng.; 8.2; 4y; 6m/6m; Col- 
lege Diploma; 1953. i 

South-East London Technical College; Elect. Eng.; Ord. G.C.E.; S.1; 
Ay; Iw/1w; O.N.C., H.N.C.; 1948. Mech. Eng.; S.1; Ord. G.C.E.; 
Ay; 1w/1w; O.N.C., H.N.C.; 1943. 

Woolwich Polytechnic: Civil, Mech., Elect. Eng.; Adv. G.C.E.; 8у; 
adequate science subjects, 4y; 30w/22w; B.Sc. (London) and/or 
H.N.D.; 1934. 3 

MIDDLESBROUGH, Constantine Technical College; Mech. Eng.; 5.2; 
Зу; 6m/6m; H.N.D.; 1938; also 5.1; 2y; 9:2/3m; O.N.D.; 1952. 
Elect. Eng.; S.2; Зу; 6m/6m; H.N.D.; 1938. Struct. Eng.; 5.2; Sy; 
6m/6m; H.N.D.; 1941. Metallurgy; 5.2; Зу; 6m/6m; Coll. H.D.; 1945. 
Chem.; S.2; 4y; 6m/6m; Coll.H.D./sit A.R.I.C. exam.; 1953. Pattern 
Making and Foundry Tech.; 2y; 9m/3m; College Ord. Dipl. 

NEWCASTLE-ON-TYNE, Rutherford Technical College; Elect. Eng. 
and Mech. Eng.; each Зу; yrs 1 and 2-4m coll./8m industry; yr 
8-8in coll./4m industry; O.N.D. 

PORTSMOUTH, College of Technology; Elect. Eng.; 5.2; 4y; 3m/8m; 

ROTHAHEAM, /6 

"Technical College; . Eng.; S2; 4y; 6m/6m; 

H.N.D.; 1953, E eh dar ва ду; 

RUGBY, College of Technology and Art; for London B.Sc.(Eng.); 
p-time day release to Part I Final, then 8rd term of 4th year and 
whole of 5th year full-time in college. 

SALFORD, Royal Technical College; Mech. Eng.; 8.2; 4y; 6m/6m; 
H.N.D. and Coll. Assoc.; 1949. Elect. Eng.; 8.2; 4y; 6m/6m; H.N.D. 
and Coll. Assoc.; 1949. Bldg.; 5.3; Adv. G.C.E.; Зу; 6m/6m; Coll. 
Assoc.; 1958. Textiles; Adv. G.C.E.; 5.8; Зу; 7m/5m; Coll. Assoc; 
1958. Сав Eng. (Production and Distribution? O.N.C. Mech. or 
Chem.; Зу; 6m/6m; Coll. Assoc. 1954. Chemical Eng.; O.N.C. Mech. 
or Chem.; Adv. G.C.E..; Зу; 6m/6m; Coll. Assoc. 1955. Bakery; 8.1; 
8y; 6m/6m; Ord. National Bakery Dipl. 1954. 

SMETHWICK, Chance Technical College; Metallurgy plus Production 


ТОРЕ 5.1; 5y; O.N.C., H.N.C. Metall, Н.С. Prodn. Eng. 
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STAFFORD, Technical College; Elect. Eng.; 3y; yr 1-1 term works; 
т II-2 terms works; yrdII-1 term works; H.N.D. 

STOKE-ON-TRENT, North Staffordshire Technical College; Ceramics; 
G.C.E. Ord. with Chemistry; 3y; 6m/6m; Coll. Mgrs. Cert. in Pottery 
or Claywares; 1935. Vitreous Enamelling; G.C.E. Ord.; 8y; 6m/6m; 
College Managers Certif. Mech. Eng.; 3y; 6m/6m; O.N.C.; Elect. 
Eng.; 8y; 6m/6m; O.N.C.; Mining; 2y; 6m/6m; H.N.C. and Under 
Manager's Certif. 

SUNDERLAND, Technical College; Elect. Eng.; 8.2; Ord. G.C.E.; 3y; 
6m/6m; H.N.D.; 1903; Mech. Eng.; S.2; Ord. G.C.E.; 3y; H.N.D.; 
1903. Naval Architecture; S.2; Ord. G.C.E.; Зу; Coll. Dipl; 1903. 
Bldg.; Зу; 6m/6m; H.N.D. 

TREFOREST, Glamorgan Technical College; Mech. Eng.; S.2; Ord. 
G.C.E.; 4y; 6m/6m; H.N.D.; 1926. Chem. Eng.; S.2; Ord. G.C.E.; 4y; 
6m/6m; Coll. Dip/sit A.R.I.C. exam.; 1918. Civil Eng.; S.2; Ord. 
G.C.E.; 4y; 6m/6m; Coll. Dip.; 1948. Mining Eng.; 5.8; Зу; 6m/6m; 
Coll. Dip., Colliery Managers Certif. 1st Class; 1958. Mining Survey- 
ing; 5.8; 2y; 6m/6m; Coll. Dip., Mining Surveyors Exam.; 1954. 

WATFORD, Technical College; Eng.; 2y; O.N.C. 

WEDNESBURY, Technical College; Metal; 3y; 6m/6m; H.N.C. 

WIGAN, Mining and Technical College; Mech. Eng.; S.2; 4y; 6m/6m; 
H.N.D.; 1954. 

WOLVERHAMPTON, and Staffordshire Technical College, Prodn. 
Eng.; 5.8; 8y; 6m/6m; H.N.D.; 1953. 


THE ENGINEERING JOINT EXAMINATION BOARD 


This has been estabjished by the Institution of Civil Engineers; The 
Institution of Mechanical Engineers; The Institution of Electrical 
Engineers; The Institution of Municipal Engineers; The Institute of 
Marine Engineers; The Royal Aeronautical Society; The Institution 
of Structural Engineers, for the purpose of examining, by means of 
tests in general education, such candidates for studentship and other 
grades as these Institutions may refer to it. 

Enquiries for details should be addressed to the Secretary of the Insti- 
tution concerned. 


ADULT EDUCATION COLLEGES 


The following provide courses of the kind mentioned on p. 192. 


Ashridge, Berkhamsted, Herts. 

Burton Manot, Wirral, Cheshire. 

Cheshunt College, Cambridge. 

Dillington House, Ilminster, Somerset. 

Grantley Hall, Nr. Ripon, Yorks. 

Holy Royde (University of Manchester Extra Mural Dept.) 30 
Palatine Road, Withington, Manchester 20. 

Pendle} Manor,*Tring, Herts. 

Urchfont Manor, Nr.'Devizes, Wilts. 


Nore. The National Institute of Adult Education (85 Queen Anne 


Street, W.1) publishes a Directory of Organisations, giving details of 
the foregoing colleges and many other adult education colleges and 


organisations. 


SUBJECT INDEX 


NOTE: A figure in bold type indicates the main reference 


ABILITY IN THE POPULATION, 462 

Ability of students, University, O.N.C. 
Craft, 226 et seq. 

Ability required for jobs, 231 et seq. 

Academie freedom and responsibility, 
496 

Accommodation schedule, 556 

Accountants, Institute of Chartered, 
365 

Acton Society Trust Report, 180, 216 

Administration, 481, 501, 545 

and Policy, 502 cf seq. 
of college, diagram, 504 

Administrative Staff College, 188, 213, 
873, 519, 523 

Administrative staffing, 545 

Admin. Memo 134, 213 

Admin. Memo 425, 527 

Admin. Memo 490, 585 

Admin. Memo 502, 527 

Adult Education Colleges, 192, 625 

Adult Education, link with technical, 
523 ө 

Adult students, 509 о 

Advertisements, 547 

Advisory Committees, 131 et seq. 

Advisory Councils, Regional, 135 et seq. 

Aeronautical engineering, 254, 261 

Aeronautics, 392 

Affiliation with Universities, 497 

Age groups of students, analysis of, 71, 
72 


Ageing population, 181 et seq. 

Agricultural education, 13, 116, 391, 
393 

Aids to teaching, 544 ° 

Ambulance Association, St. John, 343 

American business schools, 876, 380 et 
seq. o 

American degrees, 459 

American State Universities, selection 
within, 221 

A.M.I.Mech.E.—H.N.C. holders, 260 

Ancillary courses, 36 

Ancillary subjects, importance in selec- 
tion, 942 ^ 

Apparatus, gifts from industry, 562 

Ministry of Education Circular 287, 

564 

Applied Chemistry, National Certifi- 
cates, 426, 430 Е 

Applied Physies, National Certificates, 
435 et seq. 


w 


Apprenticeships— 
Building, 283 
Engineering, 247 
Reduction of period, 572 
Aptitude Scheme, Special, Ministry of 
Labour, 195 
Aptitudes and intelligence, 225 et seq. 
Architects, for new buildings, appoint- 
ment of, 556 et seq. 
Architects, Royal Institute of British, 
293, 320 
Architecture, 293 
Area Training Organisations, 321 
Art College, function of, 329 
Art Colleges and Schools— 
Entry conditions, 806 et seq. 
List of, 598 et seq. 
Number of, 8, 10 
Art and Technical Colleges, 
tion, 326 
Art Competitions, 318 
Art Courses, enrolments in, 307 
Art Education, National Society for, 
166, 321 
Art Education, regional arrangements, 
325 
Art Establishments—enrolments, 306 
Art Examinations, National Advisory 
Committee, 317 
Art Examining Bodies, 319 
Art Exhibitions, 327 
Art Institutions, Association of, 10, 
166, 322 
Art Intermediate Course, 310 
Art Metalwork, 316 
Art, preliminary training, 306 
Art qualifications, 323 
Art Scholarships, 309 
Art Teachers, Courses, 812 
Training, 534 
Art, The Royal College of, 323 
Art, Society for Education in, 822 
Art Teachers! Diploma (A.T.D.), 312 
Area "Training Organisation, 321 
Colleges recognised, regional, 325 
Art Training, and Ministry of Educa- 
tion, 321, 327 
Articles and Schemes of Government, 
486 
Artists, 313 
Arts, The Royal Society of, 146, 153 et 
seq., 163, 321 
Ashridge, courses at, 192, 625 


со-орега- 
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Assessed examinations, 157 et seq. 
Associate Membership of Professional 
Institutions, 158 
Associated Examinations Board, 83, 
99, 152, 574 
Associateships of Colleges, 85 
Attendance, student hours in courses, 
119 
recording part-time for firms, 208 et 


seq. 
Automation, 890, 568 
Automobile engineering practice, 278 


B.A.C.LE., 167 
Communications Institute, 519 
Bakery, 894 
Education Advisory Committees (re- 
gional), 395 
Bankers, Institute of, 865 
Баи" Committee Report, 453 et seq., 
Beauty Culture, 351 
Biochemistry, 443 
Biographies, use in courses, 519 
Biology, 442 et seq. 
Biology, Institute of, 428, 443 
Board of Studies, 504 
Boiler Makers’ work, 279 
Bookbinding, 317 
Boot and Shoe industry, 35 
Boot and Shoe technology, 396 
Pup oo National Association of, 
Brathay Hall Centre, 193 
Bray Committee Report on Art Exami- 
nations, 819, 828 
Brewing, 443 
Brewing, Institute of, 443 
Brickwork, courses, 282 
British Broadcasting Corporation, 615 
British Electricity Authority, 616 
Бин розе Confederation, 190, 
British Red Cross Society, 343 
B.Sc. (Eng.) London External Degree 
„ part-time day courses, 112 
Вий ers, Institute of, 289, 617 
Building Bulletin No. 5, 121, 559, 564 
Building Craft Courses, 282 et seq. 
Building Education, future of, 302 
Building Foremanship and Manage- 
, ment Courses, 296 
Building, full-time courses, 293 et seq. 
Boe industry, human problems of, 


Building, National Apprenti i 
Scheme, 283 i i ge 

Building, National Certificate Courses, 
287 et seq. 


Building, 23, 550 et seq. 


EDUCATION 
Programme and needs in further et 


cation, 550 
Progress in educational building, 
Analysis of major building proje 

further education, 558 1 
Determination o? needs, 554 

Burnham Committees— 
Main Committee, 532 
Technical Committee, 532, 010 — 
Burnham Technical Reports, 500,4 

533, 580 : 

and Art Teachers, 323 x 
Business schools in U.S.A., 376, 
Business Training Scheme, 195 


CARPENTRY AND JOINERY, 282 
Careers pamphlets, 235 
Agriculture, 394 
Boot and Shoe, 396 
Building, 304 
Clothing Trades, 401 
Coal Mining, 403 
Commerce, 390 
Engineering, 280 
Foundry Work, 405 
Furniture and Timber, 407 
Gas Engineering, 408 
Gas Industry, 408 
Heating and Ventilating 
ing, 409 
Horticulture, 411 
Marine Engineering, 418 
Naval Architecture, 413 f 
Navigation and Nautical Cours 
415 
Printing, 419 
Women’s Work, 360 
Carr-Saunders Committee Report, 
367, 369 
Catchment areas of colleges, 39 et 8 
Catering courses, 33, 346 et seq. 
Cathedral services, 47, 51 
Central Institutions, Scotland, 
534, 606 ? 
Central, Scholarships Committee 
Agricultural Post-Graduate 
larships Committee, 615 
Ceramics, 34, 397 
Certification of Courses, 78 
Chemical age, 38 
Chemical engineering, 898 — 
Chemical Engineers, Institution of, 
Chemistry, 430 et seq. K 
National Certificates (pure and 
lied), 430 et seq. $ 
Royal Institute of, 428, 481, 488 
Cheshunt College, Cambridge, со 
193 
Child care, 333, 387 et seq. 
Chiropody, 444 et seq. 


ы INDEX 


, 542 
Circular 9$ 391 471, 484 et seg. 
Circular 7/7, 338 
253 
877, 477, 552, 560, 570 


546, 577, 57 


‚ 214, 562, 5604 
Circular 283, 471, 477, 537, 554, 582 
586 
City and Guilds of London Institute, 
15, 22, 100, 114, 150 el seq. 
and Regional Examining Unions, 149 
Associated Examfnations Board, 152 


Exploratory conferences, 151 
Engineering, 273 et seq. 
Fuel Technology, 406 


Gas A 
oec mari Veatilafing Engineer- 


ing, 409 
Insignia Award, 152, 879 
Leather Technology, 411 
Paper Tecno A 416 
Petroleum and leum Products, 
416 

‘Teachers’ Courses, 538 

Technical Teachers’ Certificate, 152 
Technological Certificate, 114, 284 


Civil Engineering, H.N.C., 266, 292 
Civil а оѓ, 267 
Civil Service Examinations, 380 


Clock Making, 409 et зе]. 
Clothing Institute Ltd., The, 859, 401 


College Diploma Куше 84 
College of ноз 150 
College, use of пате, 9 
Colleges and Schools of Art, List, 598 
et seq. 
w* 


Colleges of Art— 


Colleges of Further Education, 8, 9, 47, 
49, 125 


Colleges of m у, 2 mere ш 
Certificates, 402 


Colombo Plant 48 
Commerce, 361 ef seq. 
Association of British Chambers of, 


865 
The National Association 
for the Advancement of Education 
for, 167 
Commerce students, lack of deferment, 
81 
Commerce, m methods, 382 
Commercial Industrial Educa- 
tion, The аа ни Association for 
(B.A.C.L. E.), 167 
Commercial art, 314 ef seq. 
Communications in industry, 519 
Communications Institute, B.A.C.LE., 
519 
Community service, 345 
Concrete Practice Course, 301 
Conditional Aid Funds, 191 
Confectionery, 394 
Consultants to industry, staff, 580 
Cookery, courses, 334 ef seq. A 
Cookery, National School of, 335 
Co-operation between industry and 
education, 197 et seg. 
*Co-operative' courses, American, 86 
Corporate life in vano 524 et seq. 
Cotton Board, 188, 422 
Cotton industry, 35, 421 
Counterpart Funds, 569, 584 
County Colleges, 107 et seq. 
Content of courses, 115 
Education Act, 8 43, 107, 109 
Effect of bulge, 108 et seq. 
Future, 575 
Proportion now in айал 108 
Rural arrangements, 116 
Course-work profiles, 125 
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Courses— 

Comparable courses in Science and 
Technology, Universities and Tech- 
nical Colleges, 526 

Range and quality, 124 et seq. 

Recognitions under Circular 255, 610 
et seq. 

Craft Apprentices, 250 
Craft courses, 114 
Craft, definition, 447 
Craft students— 
Ability of, 226 et seq. 
Previous schooling, 228 
Craft training, 572 
Crafts Centre of Great Britain, 827 
Craftsman Certificate, National, 160 
Cremer Report on Chemical Engineer- 
ing, 398, 400 


Dawisu Fork Нісн Scumoors, 116 
Day Continuation Schools, 50, 186 
Day course, standards of, 125 et seq. 
Day-release problems, 199 et seq. 
Day-release courses (see also Part-time 
day courses), 112 
County College Group, 105 et seq. 
Beyond County College Group, 205 
and Evening Classes, 206 
from various industries, 110 et seq., 
198 
Problems of, 197 et seq. 
Deck Officers, training, 414 
Deferment of National Service, 79 et 
seq., 101, 107, 368 
Degrees, American, 459 
Department of Scientifie and Indus- 
trial Research (D.S.LR.), 196, 623 
Departmental Heads’ meeting, 505 
Departments, growth of, 36, 426 
Depressed areas, 386 — / 
MA, ias aestheties (new buildings), 


Desin and function (new buildings), 
8 
Design centres, 327 
Design, National Diploma in, 314 
Designers, 314 
Dietetic Association, British, 349 
Diploma courses— 
Higher, 84 
Higher National, 85, 114 
Entries and Awards, 155 
Diploma in Technology (Dip.Tech.), 
469, 577, 578 et seq. 
Diplomas, Awarded in European coun- 
tries, 456 
Directed practical training, 403 
Domestic courses, 886 
Domestic Studies, National Council of, 
337, 359 


EDUCATION 


Dress Design, 315 
Dressmaking, 332 et seq. 
Duke of Edinburgh’s Conference, 189 


‘EARLY LEAVING’ REPORT, 244, 574 
East Midland Educational Union 
(E.M.E.U.), 147 
Education Act, 1944— 
$ 39 Further Education, 3 
$41, 8 et seq. 
8 43, County Colleges, 107 et seq. 
Minister's Powers, 481 
Education, Central Advisory Council 
for, 574 
Education Committees, Association of, 
532 
Education Department in firms, 186 
Education for flexibility, 180, 566 
Education for Industry and Commerce, 
National Advisory Council, 470 
Constitution, 614 
1950 Report, 480 
Education for quality, 566 
Education, Journal of, 540 
Education, officers in industry, 210 
Education schemes in industry, 183 el 
seq. 
Educational psychology, list of re- 
searches, 586 
Educational Research, National Foun- 
datiomfor, 581 
Educational societies, addresses, 616 et 
seq. 
Electrical Association for Women, 340, 
345 
Electrical engineering— 
Ordinary National Certificate, 264 
Higher National Certificate, 264 
Sandwich Courses, 270 
Electrical Engineers, Institution of, 205 
Electrical installations work, 277 
Electrical Technicians, Report on, 579 
Eleven-plus examination, 88 
Embroidery, 317, 334 
Employees, selection of, 223 et seq. 
Employers’ Confederation, British, 190 
Employment, changts in, 176 et seq. 
and day release, 112 
Employment and Training Act, 1948, 
285 
Engaged couples, courses for, 338 
Engineering apprentices, 251 
Works training, 249 { 
Engineering, brariches of, 248 
Engineering, College graduate appren- 
tice, 252 
Engineering courses, 245 et seq. 
Engineering, City and Guilds course; 
273 et seq. 
Engineering craft apprentices, 250 
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Engineering, definitions of, 245 et seq. 

Engineering Education, Amegican So- 
ciety for, 86 

Engineering Joint Examinations Board, 
260, 625 

Engineering Laboratory Practice, Bul- 
letins, 540 

Engineering, London University de- 
gree, 253 

Engineering, origins of, 245 

Engineering, training in, 247 

English, 519 

Enrolment week problems, 237 et seq. 

Entry standards, 78, 224 

Eotechnic phase, 38 

Equal pay, 532 

Equality of opportunity, 229 

Equipment, 550 et seq., 561 

Gifts from industry, 562, 564 
Obsolescence of, 185 

Escalation between courses, 115, 232 

Establishments of T'urther Education, 
8 


Evening classes, 118 et seq. 
Difficulties, 119 et seq. 
Range of subjects, 117 
Evening institutes and technical col- 
leges, 122 
Examinations— 
National Certificate, assessed, 157 et 


seq. ê 
Work of Professional dnstitutions 
and Examining Bodies, 143 et seq. 
Exchange of Students (І.А.Е.5.Т.Е.), 
214, 217 
Exchange of Teachers, 539 
Executive Development Programme 
(B.I.M.), 212 et seq. 
Exhibition, 1851, 1862, 21 
Experiments, Notes for Guidance and 
Suggestions, 541 
Export trade, 379 
External degree system, 160 
External relations, 533, 580 
* 


FABRIC DESIGN, 317 € 

Factories, Н.М. Ipspector, 562 

Failure, causes of, 225, 433, 515 

Federation of British Industries, 181, 
189 

Fermentation industries, 443 

Festival of Britain, 21 

Finance, 481 

Financial and administrative considera- 
tions, 494 " 

Financial grants by Local Education 
Authorities, 525 et seq. 

Fine Art, The Slade School of, 324 

Firms, influence on students, 230 

Firms, manufacturing, size of, 200 

First Aid, 339, 343 


Fisher Act, 22, 109, 575 
Flax processing, 35 
Flexibility, education for, 180, 567 
Flexibility in courses, 451 
Folk High Schools, Danish, 116 
Food Technology, 403 
Foreign languages, 878 
Foreign students, 571 
Foremanship courses, 296, 375 
Foster parents, courses for, 342 
Foundry technology, 404 
Frankland Chemical Society, 49 
Freedom and education, 481 et seq. 
Freedom and governance, 481 et seq. 
Fuel Technology, 405 
Full Technological Certificates (City 
and Guilds), 114 
Building crafts, 284 
Engineering, 251, 275, 277, 278 
Full-time Courses, 69 et seq., 515 
Analysis of age groups, 82 
Future, 578 
Recruitment and Qualifications, 84 
et seq. 
Students from part-time courses, 92 
et seq., 518 
Full-time education, U.K. and U.S.A., 
5 4 
Full-time students, 515, 524 
Funds, Conditional Aid/Counterpart, 
569, 584 
Furniture design, 317 
Furniture in colleges, 562 
Furniture technology, 406 
Further Education 
$ 39 of Education Act, 3 
Colleges of, 8, 9, 47, 49, 125, 576 
Increase of enrolments, 6, 7 
Pamphlet No. 8, 576 
Range of subjects and activities, 7, 8 
Total enrolments, 7952/53, 4 
Further Education Establishments 
Local colleges, 576 
"Technical colleges, 8, 10 
"Types of, Table 3, 8 


Gas Соомсп,, 616 
Gas engineering, 407 
General Certificate of Education, 83, 
220, 574 
General education 
continued, 115, 567 
defects in, 242 
in a Free Society, 521 
General Nursing Council, 350 
Geological/Geographical factors, 82 et 
seq. 
Gifts from industry, 214, 562 
Income tax rebate, 562 
Girls’ Clubs and Mixed Clubs, National 
Association of, 193 
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Good Housekeeping Institute, 345, 359 

Governance of colleges, 481 et seq. 

Governing bodies, 130 et seq., 486 

Government and Public Offices, 615 

Government Training Centres, 195 

Graduate apprentice, 252 

Graduate wives, 466, 480 

Grammar schools (see also Secondary 
schools), 574 

Grantley Hall, courses, 192 

Graphic arts and design, 418 et seq. 

Growth of colleges, 32, 560 


HAIRDRESSING, 351 
Half-day release, 207 
Hand embroidery, 317, 334 
Harvard Committee Report, 521, 529 
Heads of Departments 
meetings, 505 
salaries, 533 
Heads of financial estimates, 494 et seq. 
Health education, 342 
Health Visitors, courses, 351 
Heating and Ventilating Engineering, 
279, 408 
Heating and Ventilating Engineers, 
Institution of, 409, 618 Б 
Higher Diploma courses, 84, 114 
Table 24, list of awards, 155 
Higher Diploma sandwich courses, 91 
. et seq. 
Higher National Certificates, 15 
Awards, 155, 157 et seq. 
Building, 290 
Chemical Engineering, 399 
Civil Engineering, 266 
Commerce, 367 
Courses, 118 
Electrical Engineering, 264 
Gas Engineering, 408 
Mechanical Engineering, 258 
Physics, 436 et seq. 
Previous education of holders, 224 et 
seq. 
Production Engineering, 261 
Higher National Diploma 
Awards, 155 
Building, 294 et seq. 
in Engineering, 270 
Sandwich Courses, 86 et seq. 
Higher technological education, 446 et 
seq. 
Ability in the population, 462 
A.T.I. Policy Report, 473, 491 
Definition, 447 
Parliamentary and Scientific Com- 
mittee Report, 454, 578 
Post-war proposals, 468 et seq. 
Post-war requirements, 453 et seq. 
Hilleroft College, 190 
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History, 519 

H.M. Inspector of Factories, 562 

H.M. Inspectors, Education, 134, 146, 
148, 156, 539, 556, 561 

General Inspections, 548 

Home influence, 228 et seq. 

Homemaking, classes for men, 355 

Homemaking, signposts of, 360 

Homemaking, training by other organi- 
sations, 340 

Home nursing, 343 

Horology, 409 

Horticulture, 410 

Hosiery trade, 35 

Hostel accommodation, 524, 568 

Hotel and catering, 33 

Hotel and Catering Institute, 346, 347 
el seq., 359 

Houseworkers, National Institute of, 
841, 842, 845 

Human relations, 250, 341 

Humanities, 519 et seq. 


LA.E.S.T.E., 214, 217 
Income tax rebate on gifts, etc., from 
industry, 214, 562, 564 
Individual Efficiency, Joint Committee 
on, 180 
Induction courses, 185 
Industrial Administration, Institute of, 
212, 872, 
Industrial Art Bursaries, 154, 321 
Industrial Artists, The Society of, 328 
Industrial Catchment Area, 39 et seq. 
Industrial Councils, National Joint, 
190, 572 
Industrial Design, The Council of, 322 
Industria! Designer and Consultant, 
317 
Industrial Engineering A.A.C.P. Re- 
port, 388 
Industrial Productivity, 457 
Industrial Psychology, The National 
Institute of (N.LI.P.), 191, 235 
Industrial Rehabilitation Units, 195 
Industrial Research, Department of 
Scientific and (D.S.I.R.), 196, 628 
Industrial Welfare Society, 188 
Industries, Federation of British 
(F.B.I.), 189 
Industries, siting of, 86 et seq. 
Industry and Commerce 
National Advisory Council on Edu- 
cation Tor, 141, 470, 614 - 
Representation on Governing Bodies, 
501 . 
Industry and education, 172 et seq. 
co-operation between, problems of, 
197 


ә 


Industry, Trade and Finance, Man- 
chester Guardian Survey, #80 

Inert ideas, 511 

In-service teachers’ training courses, 
537 

Insignia awards in technology (City 
and Guilds), 152, 279 

Inspection of colleges, 543 

Inspectors, H.M., 134, 146, 148, 150, 
599, 556, 561 

Institutional Management Association 
348 

Insurance Institute, Chartered, 365, 
619 

Intelligence and aptitudes, 225 et seq. 

in the population, 462 
and potential university intake, 464 

Intelligence, range of, in occupations, 
281 et seq. 

Interests and occupational choice, 234 

Internal administration of colleges, 502 
et seq., 545 et seq. 

Internal degrees, London University, 
102 

Interrelation of courses, 74 et seq. 

Invalid cookery, 350 

Interviewing of candidates, 545 

Iron and steel industry, 34 


Joss INSTRUCTION, ё 
METHODS, 195 
Joint Committee for Азутаз of National 
Diplomas and Certificates, 154 et 
seq., 621 
Constitutions, 156 
Building, 287 
Commerce, 368 
Representation on, 155 ef seq., 497, 
621 
Joint Consultative Committee of indus- 
try, 190 
Joint Education Committees, 40, 489 
el seq. © 
Joint Matriculation Board, 149, 574 
Joint Recruiting Board, 80 « 
Jute Technology; 35 


o RELATIONS, 


LABORATORY EXPERIMENTS, NOTES FOR 
GUIDANCE, 541 

Laboratory practice, 540 

Laboratory technology, 445 

Labour Celleges, Național Council of, 


189 € 
Lancashire and Cheshire Institutes (see 
Union of). 


Languages, modern foreign, 378 

Launderers, The Institution of British, 
619 

Laundry, 352 
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Leadership, qualities of, 464 et seq. 
Leather technology, 411 
Leisure classes, part-time day, 118 
Liberal education, 115, 518 et seg., 583 
Liberal Education in a Technical Age, 
Report, 518 
Librarianship courses, 379, 58 
Licensed trade, courses, 349 
Local College of Further Education, 8, 
9, 47, 49, 125, 576 
London Polytechnics, foundation of, 
14 et seq., 22, 63, 64 
London University, external degree 
courses, 160 et seq. 
Chemistry, 431 
Commerce, 361, 366 
Engineering, 253 et seq. 
General, 436 
Physics, 436 
Tandon University, degree courses, 85, 
part-time day courses, 112 et seg. 


MACHINE EMBROIDERY, 349 
Machine shop engineering, 273 
Madingley Hall, Cambridge, manage- 
ment courses, 192 
‘Make do and mend’ courses, 339 
Maladjusted students, 516 
*Man in Society’, course on, 520 
Management, education and training, 
180, 209 
British Institute of, 211, 187, 372, 
471 
Management studies 
Courses in universities, 192 
Diplomas in, 212 
Education and Training for F.B.I. 
Handbook, 181 
in Building courses, 294, 296 et seq. 
Industrial Consultants, Register of, 
211 
in Sandwich courses, 92 
Professional institutions, 194, 376 
Qualifications, 79 
Manchester and District Advisory 
Council, 136, 139 
Manchester Guardian Survey, 180 
Man-made fibres, 35 
Manufacturing firms, sizes of, 200 
Marine Engineering, 412 
Market research, 377 
Markham-Hancock Report, 341 
Marriage Guidance Council, 340 
Marriage, preparation for, 337 
Mastic asphalt courses, 287 
Mathematics, 438 et seq. 
Meat and Other Foods, Inspectors of, 
300 
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Mechanical engineering 
Design, City and Guilds, 279 
Inspection, 274 
H.N.C. courses, 258 
O.N.C. courses, 255 
Sandwich courses, 269 
Mechanical Engineers, Institution of, 
154, 259 
Mechanics’ Institutes, 14, 49, 50, 52, 
56, 60 
Membership of professional institution, 
157 et seq. 
Metallurgists, Institution of, 441, 619 
Metallurgy, 426, 440 et seq. 
Metalwork 
Art, 316 
Sheet, 275 
Methods engineering, 375 
Middle-aged, retraining of, 358 
Military College of Science, 527 
Millinery, 353 
Miners’ Welfare Fund, 34 
Mining Colleges, 34 
Mining education, 34, 401 
Ministry of Agriculture and Fisheries, 
615 
Ministry of Education, 615 
and Art education, 327 
Inspections of colleges, 543 
and Joint Committees, 154, 621 
Short courses, 538 
Ministry of Fuel and Power, 615 
Ministry of Health, 615 
Ministry of Labour and National Ser- 
vice, 615 
and deferment, 79 
Reports on manpower, 455 
Special Aptitude Scheme, 195 
Mixed Clubs and Girls? Clubs, National 
Association of, 193 
Modern Schools (see Secondary Modern 
Schools). 
Motor Industry, Institute of, 278 
Motor vehicle work, 278 
Municipal engineering, 268 
Municipal Engineers, Institution of, 269 


NATIONAL ADVISORY COUNCIL on EDU- 
CATION FOR INDUSTRY AND COM- 
MERCE, 141, 470 

Constitution, 614 
National Certificates 
and Regional Examining Unions, 148 
Countersignature of, 161 
List, 621 
Schemes, 113 et seq. 
National Certificate students 
ability of, 226 et seq. 
previous schooling, 228 

National Certificate courses, 111, 114, 

148, 154 et seq. 
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Building, 287 
Chemical engineering, 399 
Chemistry, 426, 432 
Commerce, 367, 370 
credit standard, 158, 265 
Engineering, 255 
Gas engineering, 407 
Metallurgy, 440 et seq. 
Mining, 402 
Naval architecture, 413 
Physics, 436 
selection and progress, Diagram 25, 
239 
Textiles, 422 
National Coal Board, 402, 616 
National Colleges, 11, 391, 603 
Aeronautics, 392 
Food Technology, 408 
Foundry Technology, 404 
Heating, Ventilating and Refrigera- 
tion Engineering, 408 
Horology, 409 
Leathersellers, 35, 411 
Rubber Technology, 420 
National Committee of Enquiry into - 
Vocational and Non-Vocational 
Education, 518 
Liberal Education in a Technical 
Age, 518 ў 
National Craftsman Certifieate, 160, 
278 A UE i 
National Diploma in Design, 314, 319 
National Diplomas, 84, 85, 114, 155 
Agriculture, 394 
Engineering, 255 
List, 621 
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Site for a new building, 557 

Size and morale, 180 

Size of Colleges, 126, 531 
Manufacturing firms, 181, 200 
Retail establishments, 201 

Skills, 581 

Slade School of Fine Art, 324 

Slating and tiling, 287 
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placement of students in various types of 
courses be improved? Should technical 
education be concerned only with making 
students technically competent, or should 
it include combined general education, 
liberal studies and leisure activities? How 
can parents help? How should a college be 
governed? How should regional colleges 
. be financed? How should they develop 
their post-graduate courses and research 
still further? What should be the relation- 
ship between universities and technical 
colleges? What new higher academic 
awards should there be, and should 
courses or colleges be recognised? What 
opportunities are there for women students 
in art, domestic and catering courses, in 
~ science and engineering? What kind of 
buildings should colleges have? Should 
students’ unions be self-governing ? 
- These are some of the questions which 


“ fd book attempts to answer in surveying 


c richly. diverse fields of technical, com- 

and art education in which over 

одо students аге now engaged in 
Great Britain, 
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